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PREFACE. 



This Key to Bonnycastle's Guide to Aritlimetic contains 
the solutions to all the unanswered questions embodied 
in that excellent work. In preparing this edition of the 
Key, every solution has been examined with care ; some 
faulty solutions have been corrected, others have been 
modified, and answers have been supplied to all the 
exercises which were left unanswered in the previous 
edition, as presenting difficulties unsurmountable with- 
out the introduction of algebraic symbols and investi- 
gations which were deemed foreign to a work on arith- 
metic. Some of the exercises in the Bule of Position, 
and in the " Arithmetical Eecreations *' especially, were 
considered beyond th6 pc^w^r of arithmetic to solve ; 
but to several of these,, purely ^arithmetical solutions 
have been given, whioB^it is hoped, will be interesting 
to the student. 

The modem method of extracting the cube root of 
any number has been introduced in this edition, thereby 
rendering the operation nearly as simple as that for the 
extraction of the square root. 

The Work, togetiier with the Key, forms an excellent 
treatise on the science of Arithmetic, one of the most 
useful branches of education ; and as the Key has been 
enriched with several improved processes of calculation, 
it is hoped that, jointly, they will supply an amount of 
information seldom met with in any of the ordinary 
treatises on Arithmetic. 



William Eutherford. 



Royal Military Academy, 
Wodwich, 
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KEY 



TO 



BONNYOASTLE'S ARITHMETIC. 



NUMERATION. 



Answers to the Examples in pages 2 and 3. 

52—185—204—717—860—303—1033 — 157505— 
1 300000 -1200675—2000097—808008008. 

Fifty-eight — One hundred and one — One thousand, seven 
hundred and eighty-six — One thousand, eight hundred and 
twenty-eight — One hundred and one thousand, and eighteen 
— ^Five hundred and five thousand, six hundred and eighty- 
one — Nine thousand, and ninety-one — Ten thousand, eight 
hundred and three — Forty-two thousand, six hundred and 
seventy-eight — One hundred and thirty thousand, three 
hundred and six — ^One hundred and twenty^three thousand, 
four hundred and fifly-six — One niillion, two hundred and 
thirty-four thousand, five hundred and sixty-seven — Thirty- 
eight thousand, seven hundred and twenty-six — Five 
hundred thousand, and two — Four hundred and one 
thousand, and nineteen — Seven hundred and sixty-eight 
thousand, ^ve hundred and twenty — ^Thirteen thousand, 
five hundred and seventy-nine — Nine millions, nine 
hundred and eight thousand, and sixty. 

B 
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SIMPLE ADDITION, p. 5. 



(4) 
8653 


(5) 
97684 




(6) 
3684 




(7) 
37006 


2194 


30768 


. 


4863 


429009 


7421 


5015 




365 


2000036 


5063 
2196 


307 
36 




29 
56874 


2466051 


1245 


15 




609 




26772 


133825 




66424 




(8) 
January . 31 days. 
February . 29 „ 
March .'31 „ 


April . 
MAy . 
June . 


(9) , 
. 29df 

. 31 

. 30 


lys. 


(10) 
£3129 
5009 
4009 


April . 
Mjty . 
June . 
July . 
August 


. 30 „ 
. 31 „ 
. 30 „ 
. 31 „ 
• 31 „ 


July . . 31 . 
August . 31 
September 30 . 
October . 31 , 
November 28 


)9 


4009 
4009 
4009 

£ 24174 


September 30 „ 


1 Year 


= 365 , 


f9 






274 days. 




606 days. 




• 


SIMPLE SUBTRACTION, p. 6. 






(4) 
2683947 




(5) 
1060901 






685427 




999999 


• 


■ 


1998520 


(6) 


60902 


Years, 


The Indian method of notation was first known 


1859 


in Enfi 


fland about the 


%ear 1150; howm 


any 


1150 



years have elapsed from that period to the 
present year 1859? 

(7) 
Sir Isaac Newton was born in the year 1642, 

and died in 1727 ; how many years did he 

live? 



Ans . 709 

Years. 
1727 
1642 

Ans. 85 



SIMPLE SUBTRACTION. 3 

(8) . 

The art of printing was invented in • . 1440 
and the .mariner's compass in ... . 1302 

Interval = 138 years. 

Columbus discovered America in • • . 1492 
The mariner's compass invented in . • • 1302 

Interval = .190 years. 

Columbus discovered America in . • . 1492 
The art of printing discovered in •• • . • 1440 

Interval = 52 years. 

(9) ~~ 
Distance between London and Edinburgh , 393 miles. 

„ „ London and Newcastle . 272 „ 

Distance between Edinburgh and Newcastle 121 miles. 

(10) Years. 

The Peloponnesian war began about 431 years 2290 

before the birth of our Saviour, and 2290 431 

years from the present year ; required the j^^j^^ T859 

number of years elapsed since the birth of 

Christ. 

The dedication of the temple at Jerusalem took Tears. 

place before the Christian era 1004 

Jerusalem was conquered before ditto • • • . 587 

Interval = 417 
(12) 

The first recorded lunar eclipse took place 2580 years, 
before the present year 1859 „ 

Interval between eclipse and birth of Christ = 721 years. 

(13) 

Homer was bom • « « . • . 2766 years ago. 
Homer lived 62 years. 

Homer died ..•••••• 2704 years ago. 

Birth of our Saviour 1 859 „ 

Interval between the death of Homer 



and the birth of our Saviour 



lomer ) o>ie 

> = 845 years. 



( 4 ) 



SIMPLE MULTIPLICATION, p. 9- 



(3) 
'796534289 
11 



(2) 
4768923 

1 

33382461 Prod. 8761877119 Prod. 434627462776 



(4) 
64328432847 

8 



8643597 
9 

77792373 



(6) 
57864329 

579 

520778961 
405050303 
289321645 

Prod. 33503446491 



0) 
3274656461 

12 

Prod. 39295877532 



7324687567 
IS 

36623437835 
7324687567 



(9) 
94713761 

18 

757710088 
94713761 



(10) 
273580961 
23 

820742883 
547161922 



109870313505 Prod. 1704847698 Prod. 6292362103 



27501976 
271 

27501976 
192513832 
55003952 

7453035496 



(12) 
82164973 
3027 

575154811 
164329946 
246494919 

248713373271 



(14) 
8496427 
874359 

76467843 
4248213& 
25489281 
33985708 
59474989 
67971416 

Prod. 7428927415293 



(13) 
6247386495 
27356 

37484318970 
31236932475 
18742159485 
43731705465 
12494772990 

Prod . 170903504957220 

(15) 
123456789 
123456789 



llllllUOl 
987654312 
864197523 
740740734 
617283945 
493827155 
870370367 
24691S578 
123456789 

Prod. 16241576750190521 



SIMPIiE DIVISION* 



(3) 
461200 

72000 

9224 
32284 

33206400000 



Contraction— I. 



(4) 
815036000 
70300 

2445108 
5705252 

57297030800000 



X 6 :^ 36 



.(2> 
785432 

6 

4712592 
6 

28275552 

(4) 
364111 

8 

2912888 

7 

20390216 

(6) 
7128368 

12 X 8 = 96 



Contraction — ^11. 

472849 



X 7 = 56 



85540416 
8 

684323328 



5 X 9 « 45 



2364245 
9 

21278205 

(5) 
4612319 

9 

41510871 
8 

332086968 

5416879 
12 X 

65002548 
12 

780030576 



X 8 = 72 



12 = 144 



SIMPLE DIVISION, p. 13. 



(4) 
3) 5474857647651 

1824952549217 Q uot 

6 ) 2345678964 

390946494 Quot. 



4) 653783754732 

163445938683 Quot 

7 ) 12345678900 

1 76366841 4f Quot. 



(8) (9) ^ (10) 

8)9876543210 9)1357975313 12)570196382 



12345679014 



150886145f 



47516365tV 



B 2 



6 MMPLS Divisiosr. 

(11) 

17 ) 3217684329765 ( 189275548809|f Quotient. 
17 



I5i 

186 (12) 

167 27 ) 321147368 ( 11894346** Quot 
153 27 


46 
84 


51 

27 


128 
119 


241 
216 


94 
85 


254 
243 


93 

85 


117 
108 


82 

68 


93 
81 


149 
136 


126 
108 


137 
136 


188 
162 


165 
153 


26 


12 




(13) (14) 
187896254 ( 142l610ff . 108 ) 1406878 ( 18021+H 
97 108 


408 

388 


326 
324 


209 
194 


237 
216 


156 
97 


213 
108 


592 
582 


105 


105 
97 


• 


84 





SIMPLE DIVISION. 



(15) 

345 ) 3405651254 ( g811470|H Quotient 
3105 (ig) 



3006 678 ) 57 13070046 ( 8426357 Quot 
2760 5424 


2465 
2415 


2890 
2712 


507 
345 


1787 
1356 


1622 
1380 


4310 

4068 


2425 
2415 


2420 
2034 


104 


3864 




3390 




4746 
4746' 


(17) 


Qfi007RJM4, Onotient. 



25215 

41689 
33620 

60694 
75645 

50495 
50430 



(18) 

57606 ) 4637064283 ( 80496iHH- 
460848 

285842 
230424 



65593 
58835 

67586 
67240 



554188 
518454 

357343 
345636 



346 



11707 



8 SIMPLE DIVISION. 

(19) 

210472 ) 352107193214 ( 1672940 Quotient. 
210472 

1416351 
1262832 



1535199 
1473304 

618953 
420944 

1980092 
1894248 

858441 
841888 



165534 RenudDder. 



(20) 

2708630425 ) 558001172606176724 (206008604 Quot. 

5417260850 

16275087606 
16251782550 



23305056176 
21669013400 

16360127767 
16251782550 

10834521724 
10834521700 



24 Remainder. 



(21) 

23017 ) 267000005 ( II6OOAV1V Quotient. 
23017 

36830 
23017 



138130 
138102 

2805 





SIMFJLS 


DIVISION. * % 


(22) 
30000 




(23) 
5904 


625 


£. 


123 


18) 29375 (1631U 
18 


5781 = greater No. 
123 = less No. 


113 




17343 


108 




69372 


57 




711063 = Product. 


54 






35 
18 

17 


5781 
123 


123 ) 5781 (47 = Quot. 
492 

861 




5658 : 


= diff. 861 



Contractions. 
I. When ciphers are annexed to the divisor. 

(3) . 
23,000 ) 7380,964 ( 320«^ Quotient. 

69 



48 
46 

20 



(4) 



35,000 ) 29628754,963 ( 846535HUf Quotient. 
280 

162 
140 

228 
210 

187 
175 

125 
105 

204 
175 

29 



10 



SIMPLE DIVISION. 



II. When the divisor is the product of two or inore 
numbers that do not exceed 12. 



72 



(2) 
6 ) 7014596 



24o| 



12) 1169099 - 2 
97424 - 11 

66 
Add 2^ 

Rem. = 68 

, (4) 
20 ) 83016572 

12) 4150828 - 12 

345902 - 4 

20 

80 
Add 12 

Rem. = 92 



132 



12)5130652 



11) 427554 -4 

38868 -6 

12 

72 
Add _4 

Rem. = 76 

, (4) 
10) 83016572 

240| 4) 8301657 - 2 

6) 2075414 - 1 

345902 - 2 

J 

9 
10 

Rem. = 92 



III. To perform division more concisely than hj the 
general rule. 

(2) ^ (3) 

5317) 29137062 (5479iJH- '7803) 62015735 (7947HH. 
25520 73947 

42526 37203 

53072 59915 

5219 5294 

(4) 
873469 ) 432756284563574 ( 495445498Sf i Uh 
8336868 
4756474 
^3891295 
3974196 
4803203 
4358585 
8647097 
7858764 
871012 



( 11 ) 



COMPOUND ADDITION, pp. 17 & 18. 





i 


s. 1. 


d. 


£. 


«. 


d. 


£. «. 


d. 




1275 12 


4 


228 


14 


6 


678 13 


6J 




700 10 10* 


327 


18 


4+ 


287 6 


2 






25 13 


3i 


579 12 


6i 


438 15 


OJ 






5 17 


7i 


109 


18 ] 


10 


325 17 


2 






18 


8 


730 


10 


1+ 


840 12 


9i 






17 





185 


14 


2 


426 17 


8* 


Sum 


2009 9 


10 


2162 


8 


6i 


2998 2 


4i 




733 17 


6 


1933 


14 


Oi 


^ 2319 8 


10 


Proof 2009 9 


10 


2162 


8 


M 


2998 2 


4i 


£. 


«. 


d. 


£. 


«. 


d. 




£. 8. 


d. 


678 


5 


10 


368 


10 


3 




567 8 


9 


87 


10 


9i 


257 


10 


5 




259 16 


8i 


123 


8 


8 


88 


u 


4* 




287 16 


7i 


47 


16 


9 


33 


10 







87 15 


4 


307 


2 





12 


13 


5 




25 16 


8 


187 


16 


lOi 


. 8 


8 


^ 




24 10 


2 


1432 





11 


769 


4 


2 


^ ■ 


1253 4 


3* 


£. 


8. 


d. 










£. 8. 


d. 


1728 


10 


8* 


For Bread , 




9 6 


3* 


457 


10 


6 




Cheese 




4 3 





328 


19 


9* 




Tea 


L . . 




> 10 9 


5 


478 


12 


2+ 




Butter , 




.30 


2i 


238 


14 


10 




Sugar 




.125 


2* 


50 


10 


6i 


Other articles . . 


. 26 13 


6i 


3822 


18 


7 








Am 


f. 178 12 


Si 


r«. 


«. 


d. 


£. 


t. 


d. 




£. *. 


d. 


16 


12 


2 


150 


6 


H 




458 10 


lU 


156 


9 


9i 


29 


13 


4* 


c 


1087 2 


3i 


203 


1 


1* 


15 


19 


Hi 




942 16 


m 


52 


10 





118 


2 


U 




1234 5 


6 


101 








54 


10 


3 




114 13 


8 


77 


7 


7* 


72 


8 


7i 




29 19 


11* 


607 





Si 


441 





9 




3867 8 


11* 



12 COMPOUND ADDITION. 

TBor Weight, p. 20. 





16. 


oz. 


dwt. 


gr. 




V). 


oz. dtot. 


ffT' 








171 


6 


13 


14 




49 


8 7 


10 








391 


11 


9 


12 




56 


3 13 


23 






• 


230 


6 


6 


13 




99 11 19 


1 








94 


7 


3 


18 




9 


9 9 


19 








42 


10 


15 


20 




9 10 3 


2 








31 


9 


10 


21 


- 


6 


18 


20 






^ 


963 


4 





2 




231 


8 12 


3 






». 


oz. 


dtof. 


ffr. 


». 


oz. 


dwt. gr. 


lb. 


oz. t 


iwt. 




21 


10 


17 


18 


48 


11 


18 21 


71 


11 


19 




17 


9 


12 


14 


42 


10 


14 


64 


8 


14 


« 


33 


6 


13 


15 


40 


9 


16 20 


77 










10 


11 


13 


15 


36 


8 


15 22 


14 


3 


11 




19 


10 


19 


8 


38 


10 


10 


64 


2 


9 




16 





10 


23 


53 





17 13 


74 


6 


14 




126 


2 


7 


21 


261 


4 


13 4 


105 
472 


9 
6 


12 
19 




oz. 


dwt. 


gr. 










Z5. oz. 


dwt. 


sir. 




74 


19 


23 




Dishes and 


covers 


56 9 


2 







64 


14 
19 


17 
11 




Plates 
Spoons 




A A ^ 


69 10 
25 , 



19 








14 


landladies. 




66 


13 


9 


w 


Waiters . 


• • • 


17 1 










14 


14 


11 




Salts and castors . 


4 4 


13 







14 


10 


3 




8 Candlesticks . . 


14 










19 


11 


14 




Other articles . . 5 5 
Total. . 192 6 


5 
19 


2 
2 




390 


3 


16 








AvoiBDUPOis Weight, p. 


22. 








€¥ft. 


ir. 


lb. 


oz. 


*•. 




Ton cwt. 


flr. I 


Eb. oz. 






14 


1 


25 


14 


9 




15 12 


1 10 10 






13 


2 


20 


1 


15 




71 8 


2 


6 






9 


3 


6 


7 


3 




83 19 


3 15 5 






10 





18 


12 


11 




36 7 


20 14 






7 


2 


27 


3 


2 




47 11 


1 27 11 






6 


1 


19 


8 


1 




63 5 


2 19 7 






4 


3 


10 


15 


5 




12 13 


1 14 9 






12 


2 


9 


9 


13 




9 7 





5 10 






79 


2 


26 


8 


11 


i 


340 5 


2 


8 2 







COMPOimD AODITtOir^ 



13 



€Sat. 


flr. 


15. 


or. 


dr. 


24 


3 


25 


10 


8 


17 


2 


1 


3 


11 


8 


1 


2 


14 





9 





26 


12 


15 


4 


1 


6 


5 


1 



64 



6 14 



CM. 


fr. 


a. 


M. 


51 


3 


19 


10 


17 





26 


15 


18 


1 


12 


8 


12 


2 


9 


14 


4 


1 


6 


10 



104 1 19 



Teas * 

Coffee. 
Sugar 
Spices. 
Hops . 



Cfwl, qr. lb. 6m, ^. 

3 14 

1 23 

3 2 5 

2 3 13 



13 1 24 



9 





Soap . • . 
White lead 
Glue • • • 
Bock salt . 



(Sot. gr. A. 



Other article s 3 17 7 13 Mustard 
Total weight 22 3 5 6 



2 
2 

4 



Basket ditto 



1 
3 
1 
3 
3 
2 



13 1 



14 
26 
15 
24 
15 
27 



lb. 


OM. 


dr. 


«c. 


14 


6 


3 


2 


11 


2 


7 


1 


15 


11 


5 





19 


5 


4 


1 


18 





2 


1 


17 


11 


7 


2 


16 


10 


6 


2 



Apothecabiss' Weight* 



lb. M. dr. 9Cf 



IT 6 


5 


2 


33 9 


1 





15 8 


6 


2 


82 11 


2 


1 


94 6 


7 


2 


15 10 


5 


1 



114 15 



&60 5 4 2 



Hr. 


^ 


gr. 


7 


5 


17 


6 


2 


13 





1 


16 


7 





1 


2 


2 


5 


8 


1 


19 



34 2 11 



8c. 
1 

5 
7 
6 
9 



gr. 
17 

3 

8 

4 

12 



10 15 
40 19 



lb. Mr. dr. w. gr. 



First ingredient weighed 3 7 



Second 11 

Third . . , . . 
Fourth • 
Fifth . \ 



• • 



Total weight 



7 13 

7 2 

10 3 10 

5 5 2 17 



18 5 2 



14 



COMPOUND ADDITION. 



Wool 'Weight. 



Sa. wy. 

45 1 


td. 

3 


1 


16 5 


td. St. 

3 1 


15 


toy. tb, 

1 4 


18 


6 





13 2 


2 1 


13 


B 


29 1 


1 


1 


19 9 


5 


10 


2 


14 


5 


1 


,16 2 


1 1 


7 


4 


5 1 


4 





6 8 


5 1 


8 


3 


6 1 


3 


1 


4 7 


3 1 


6 


1 2 


119 


2 







3 


2 


117 
176 


1 6 


240 


78 12 


3i 1 


3 26 




- 




• 

I/ONG MeASUBE. 


1 




JR. fur. 

37 3 


po. 

14 


ydf. 
2 


Xea. mi, 

13 1 


/wr. !». 

7 10 


Mi., 

12 


fur, po. 

2 39 


28 14 


16 


2 


40 2 


6 30 


15 


1 19 


19 10 


9 


4 


15 1 


12 


17 


1 10 


10 5 


6 


3 


29 


7 29 


19 


2 15 


20 2 


2 


2 


63 1 


2 16 


14 


2 16 


30 1 


1 


4 


199 1 


2 12 


122 


1 2 


148 4 


11 


oi 


362 


2 29 


200 


3 21 



« 

Jfi. /ur. jpo. ycl. in. , 

Distance irom AtQB32700 
„ from B to c 17 13 a 
„ from c to D 7 10 5 

„ from D to E 5 33 1 7 Mi. fur. po, ft. in. 

Sum = 26 2 24 * 7 or = 26 2 24 2 1 ; 
since i yard together with 7 inches = 25 inches = 2 feet 
1 inch. 

Cloth Measure. 



Jff.e. 


^n. 


fils. 


.tn. 


Fr.e. 


grt* 


nl». 


• Yds, 


jr*. 


nb. 


t». 


97 


2 


2 


1 


126 


4 


2 


785 


2 


3 


1 


58 


1 


3 


2 


233. 


5 


3 


392 


3 


2 


2 


20 


4 


2 


I 


. . 87. 


1 


2 


86 


1 


1 





9 


3 





2 


32, 


3 


1 


7 





2 


1 





4 


3 


1 , 


. 25, 


. 2 


.0 





3 


1 


2 





2 


2 


2 


16 





2 


D 





2 


1 


188 











521 


5 


2 


1273 





2 


i 



coMrouirB Ai>DinoN. 15 

gje, qn. lOi, Mjt, qn, nit. 

First parcel contained 400 4 3 

Second 976 3 

Third 612 2 1 

Fourth 43 4 

Sum = 2033 4 

Or, = 2033 E.e. 1 yd. 



95 


3 


3 


83 


4 


2 


90 


2 


1 


25 


1 





50 





3 


6 


3 


2 


352 





3 



SquABE Measubx. 



Ac. 


P' 


wd. 


A 


Je. 


m. 


P- 


'* aq.ae* 


r4. 


P- 


2 


1 


28 


6 


409 


1 


S6 


4061 





24 


3 


30 


10 


7 


81 


3 


20 


2731 


2 


3 


1 


38 


SO 


3 


94 


2 


10 


841 


3 


19 





18 





2 


8 





17 


96 


2 


39 


1 





12 








3 


39 


85 





10 


1 


20 
30 


13 

4i 


3 
3 








25 


40 


1 





10 


595 





_27 


7856 


2 


15 



Je. rd. p. wd. fL 

First piece of land contains 7 ' 3 24 

Second 18 1 16 

Third 20 5 8 

Fourth 15 24 7 

Sum = 61 1 6 li 7 



Cubic ob Solid Measubx. 



Tdt. 


feet 


in. 


Tdt. 


/erf 


in. 


Tdt. 


feet 


in. 


729 


13 


107 


159 


22 


7 


56 


13 


10 


904 


17 


24 


76 


19 


28 


127 


26 


59 


381 


12 


11 


24 


13 


12 


38 


4 


5 


209 


18 


17 


16 


2 


8 


37 


5 


7 


57 


24 


99 


102 


26 


107 


29 


20 


505 


106 


4 

7 


101 
359 


29 


10 


1 


17 
307 


19 
6 


207 


2389 


409 


11 


163 


793 



16 COUrOVSJ} ADDITION. 

Wine Measube. 





Turn • 
83 


pipe; 

1 


hhdt, gal. 

1 62 


gt, 
3 






Tun. 

61 


pun, tier, 

2 1 


gal. 
40 








32 





12 


1 






53 


1 


39 








80 


1 


1 40 


2 






48 


2 1 


13 








91 


X 


20 









32 





10 








53 


1 


1 55 


3 






25 


1 1 


9 








42 


1 





2 






17 


2 


41 








9 
394 







1 10 
1 13 


1 








8 


1 1 











248 


1 


26 






Tunt pim, i 

56 2 


Ker. gal, 
41 


gt. 
3 






SKO. 

53 


gal, qt, 

12 2 


pt. 

1 








32 


1 


1 16 


2 






91 


61 3 


1 








48 


2 


1 10 


1 






81 


2 


1 








2& 





38 









90 


15 











10 


2 


1 19 


2 






8 


6 2 


1 








8 





1 


3 


^ 







57 1 














2 


40 


1 









3 


1 








183 





1 41 









325 


28 3 


J. 










Claret . 


TuM pipe 

8 


Kkdt, i 




gal, qtt, 














Port. . 


12 







1 


9 












Sheny • 
Lisbon . 


4 





1 




84 
3 12 3 














Sum a 


: 25 







3 42 3 














t 

Ajst AND Beeb Measure. 








ShdI. 

do 


,- got. q(, 

50 . 2 


1 


Pun, a^r, | 

365 7 


701, 

6 


qt. 

3 


pt, 
1 


Bdi. kO, gal, 

98 Z 17 


qt, 

3 


pt, 

I 


19 


35 3 





84 


5 


7 


2 





54 1 


16 


2 





78 


16 1 


1 


10 


2 


3 


1 


1 


33 


10 


1 


1 


16 


3 


1 





6 


2 


3 


1 


20 1 


8 


0. 


1 


9 


52 3 











5 


1 





11 2 


6 


3 


1 


8 


13 2 


1 


461 


1 


1 


3 


1 


219 


5 


3 





223 


10 1 







• 




• 










^^^mm 



Tunt. hhds, gal. 

Sent 1st time 5 56 = 5 JJids. 1 bar. 20 gd. 
„ 2nd time 171 = 9 AiZ. I fir. 
„ 3rd time 1 3 50 = I tun 3 hhd. 50 g(d. 

Sum =41 7 



COMPOUND SUBTRACTION. 



17 



LatL wey qrt, coom. 



99 
65 
49 



1 
1 
1 



120 
16 1 



3 
2 
1 
1 
3 



1 


1 
1 



Dby Measube. 

L<ut. qn. Jm. pk, 

72 6 7 2 



37 

68 
38 



9 
4 
3 



17 7 



6 
2 

5 



3 
1 
2 
3 



352 1 1 235 1 6 3 



Mxportcd 

Wheat 
Rye 



Uut* qrt, frtt. 

18 2 5 
29 6 7 



Beans. 15 9 3 
Oats . 46 6 

Sum =: 109 9 5 



Time. 





Tear, 


mofii 


week 


day 


ho. 


min. 




39 


10 


2 


4 


23 


58 




56 


3 


1 


5 


20 


50 


• 


39 


11 


3 


6 


18 


10 




86 


8 


2 


3 


7 







12 


7 


1 


2 


13 


33 




8 


1 





5 


13 


26 




7 


5 


2 


3 


14 


21 


1 


251 





3 


4 


15 


18 


Tear 


moit. 


wk, day. 






Mow. 


min. wect, 


76 


8 


3 6 






20 


37 40 


57 


11 


2 3 






17 


20 35 


34 


9 


3 5 






21 


16 34 


57 


6 


1 2 






16 


27 46 


35 


10 


2 4 






22 


19 52 


56 


9 


3 3 






19 


22 16 


20 


6 


1 2 






21 


31 37 


340 


3 


2 4 






138 


56 20 


« 

COMPOUND SUBTRACTION. 


£. 8. 


d. 




£. 


8. 


d. 


£. 


From 45 16 


. 9i 




8 


12 1 


LOI- 


45 


Take 13 8 


1 5i 




5 


16 


9i 


16 



32 


8 


4i 


£. 

From 15 
Take 6 


8* 

7 
4 


d, 
10 

6 


9 


3 


5 



2 ] 


L6 


li 


£. 

284 
192 


9 
19 


8 
3 


91 


10 


5 



8. d. 



453 

165 


6 
1 


2i 
IQi 


288 


4 


3* 


£. 

2474 
1972 


• 
17 


d. 

6i 


501 


2 


lOi 



c 2 






18 OOMFOUNP SUBTBACTtON. 

Received at first time 56 2 6 

another time 32 17 hi 

third time 101 6 2 

190 6 U 

849 6 81 

Money due 659 7i 
Troy WEiGatf, 

lb. oz, dwi. gf. lb. «r. dwt. gr, lb. ws, dmt. gr, 

8 7 17 21 25 6 8 336 16 

6 2 1_3 9 16 8 12 15 119 6 9 18 

2 5 4 12 8 9 7 17 216 6 6 6 

Vb. OM. dfUft. gr. lb, ot, dut. gr. 

637 9 8 8947 

288 1 9 20 5398 6 18 12 

349 7 10 12 3548 5 1 12 
AyaiBDUFois Weight. 

Ibn. aot. gr. W, ot. Cw$. gr. lb. ox, dr. 

121 14 2 20 14 . 17 1 9 12 

96 12 1 24 9 8 2 23 12 13 



25 


2 24 5 




Vb, 09. dr. 

56 2 
13 9 11 




42 8 5 



8 2 




4 12 


15 


Bought 
Sold 


J^on. 

2 

1 


cwt. 

5 
1^ 


gr. 

1 




lb. 

7 

20 


Remainder 




6 





15 



AroTHiKCABiES^ Weioht. 

lb. ot, dr. §0, gr, lb, ot, dr^ te, gr» lb. ox, dr, <c gr. 

33 962 18 83217 46 0000 
1.7 6 5 1 12 10 7 15 17 8 3 2 13 

16 3116 7430 12 28 3407 

Wool. Weight. 

LOi to, lotf. t, ft. el, Wy, t, tt. d, Vb. 

28 d 1 4 1 100 

16 _ 11 1 6 11 40 5 1 1 5 

11 9 1 3^ 1 1 59 i 2 



OOMFOUND SUBTBAOTION. 19 

A». wy. t at, Sto. wjf, t ti, 

45 1 6 1 189 1 5 

28 1 3 38 6 1 



17 3 1 151 4*1 



Long Meabusb. 

Lea. mi. fur. po. yd. Mi. fm, jpo, yd. ft, in, 

160 1 3 20 2 10 1 13 1 1 2 

84 2 6 28 3 20 14 2 2 8 



15 


1 


4 


31 


4* 


Lea, 
50 

19 


mi, 

2 



fwr. 
1 




po, 


18 


ydt. 



4 


31 


2 





21 


1* 



50 


6 38 


3* 1 6 


19 
12 


fur, po. 
4 
6 


yd. ft. 

3 2 


66 


53 9 


1+ 1 



Cloth Measube. 

Ft. e. qr, nl. in. Yds. qre, nl. in, E. e. qr. nl. 

260 1 1 365 2 1 1 156 

150 2 2 2 18 3 2 2 30 1 1 



109 


1 


1 


li 


^r.e, 

908 
110 


qr. 



4 



3 




731 


1 


1 





286 


2 


2 li 


Tdt. 

856 
200 


qr. 


2 


na. 


1 


in. 



1 


655 


1 


2 


li 



125 


3 


3 


Tdt. qr. 

19 
3 


no. 


2 


in, 


2 


18 


1 


i 



Square Measube. 

Ae. rd. po. yd, ft. Ac. rd. po, yd, ft. Ae. rd. po. yd, 

69 2 13 14 1 183 30 23 1 516 

30 3 28 30 4 186 3 36 21 2 238 2 30 3 

38 2 24 I4i 3 ' 596 33 25i 8 

I r,-<t ■ ■ ■ ■ t ' 

Ae. rd. po, Ae. rd. po. yd* ft. 

ISO 2 800 

396 3 15 100 2 8 

383 2 25 ' 699 1 39 29i 1 

Wine Measure. 

jflm. pi. AAd. gal. qt, ffhd. goU. g£. pt. 2tai. pun, Her, gai. 

200 1 30 1 361 20 2 209 1 1 25 

156 1 1 48 2 148 38 3 1 131 2 1 38 

43 1 44 3 218 44 2 1 11 1 1 29 



331 1 9 2li 


Ac. ro. po. yd, 

239 2 28 20 
58 2 29 25 


1 
8 


180 3 38 24i 8 



20 COMFOUND SUBTRACnON. 

Tun, pL hkd. gal, qt. Tun. pun, tier, gal. 

60000 28 100 

3 15 3 15 1 19 

5*0 47 T 13 23 



Alb and Beeb Measure. 

Tun. but. hhd. gal, qt. Hhd, kil- gal. qtt. pt. Pun. fr. gal. qtt'. pt, 

78 1 1 13 100 1 12 1 1 84 5 3 2 

60 1 1 48 3 40 2 16 3 26 7 6 1 1 

17 '1 1 18 1 59 1 13 2 1 57 5 5 1 



Tun, but. Khd. gal. qt. Pun, hhd, gal. Pun, lAd, gal. qtt. pt, 

12 1 19 1 27 1 48 2 

8 50 3 10 1 40 24 1 49 2 1 

40131 84- 14 2 + 52 31 



8 Pun, 1 kU. 14 gall. 



Day Measure. 

Wey. qrt. but. pk. Wey. qrt. but. pk. Latt. wey. qrt. eoom, 

12 1 3 2 100 3 2 3 65 3 1 

8423 86 452 46 131 



3 


2 





3 


79 
34 


but, 

1 

2 


pk. 
1 

1 


pot. 


3 


44 


6 


3 


1 



13 


3 


5 


1 


Wey. 

20 

8 


qrt. 


3 


but. 


.0 


1*. 


2 


11 


1 


7 


2 



18 1 





lAMdt. qrt. eoom. 

8 2 1 
4 


but. pk. 


3 2 


7 3 


2 



Time. 

Mm. wk. dyt. hrt, min, Teart. man. wk. dyt. Mm. vok. dyt. hrt. 

12 1 2 14 12 1650 9 2 3 18 4 10 

7 2 3 9 50 486 2 3 5 9 2 5 21 

4 2 6 4 22 1164 6 2 5" 8 1 5 13 



Teart, won. wk. dyt. hrt. min. tec. Man, wk, dyt. hrt. Wkt. dyt, hrt. min, tec. 

400 87 39 

98 3 8 10 43 2 3 1 13 6 20 11 13 

301 9 3 6 15 59 50 43 1 3 23 25 3 48 47 



(21.) 



COMPOUND MULTIPLICATION. 



(2) 


(3) 


(4) 


(5) 


£. t. d. * 


£. s. 4. 


2. K. d. 


£, i. d. 


9 6 


1 3 


2 11 5 


19 6i 


3 


5 


9 


12 



18 6 


6 3 


23 2 9 


11 14 6 




CONTBACTION L 




(2) 

t, i. d, 

19 4 

4 


(3) 

3 15 3^ 

5 


(4) 

£. «. d. 

2 4 6 
6 


(5) 

t, i, d, 

9 6 

8 


6 n 4 

7 


18 16 bi 

7 


la 7 

7 


3 16 
8 


41 1 4 


131 15 2^ 


93 9 


30 8 



(6) (7) (8) (9) 

£. «. d. £.«.<!. £. t. d. £. t. d. 



2 


3 4 

12 


9 9^ 
12 





2 4 
12 


13 4 
12 


26 



8 


5 17 6 
10 


1 


8 
11 


8 
12 


208 





58 15 


15 


8 


96 



£. «. d. 

2 2 = price of 1 yard. 
10 



1 18= price of 10 yards. 
11 



11 18 4 = price of 110 yards. 
11 



131 1 8 = price of 1210 yards. 



22 COMPOUND ]M[UIiTIPMCATION. 



CONTBACTION 11. 



(2) 

£. 8. d. 

1 6* X 1 
2 


£. 




(3: 

8. 

4 


) 

d. 

7iX 1 
5 


(4) 

£. 8. d, 

fl 10 X 1 
12 


3 1 
11 


1 


3 


Oi 
9 


4 14 
5 


1 13 11 

1 6^ add. 


10 



7 
4 


2i 
7i add. 


23 10' 
7 10 sub. 



1 15 Si . 10 11 9i 23 2 2 



(5) (6) 0) 



£. 8. d. 


£. 8. d. 


£. 8. d. 


12 2x2 


2 2 3x3 


4 6 


12 


12 


12 


7 6 


25 7 


2 14 


8 ' 


10 


2 3forilb 


58 8 


253 10 


2 16 3 


14 4 sub. 


6 6 9 sub. 





57 3 8 247 3 3 



Examples in Weights and Measures. 



Vb. 08. 

2 4 


dr. 8c. 

2 1 
1 

yd. 

2 

6 


pr. 

2 

7 

14 

Wy. 

27 


t 

Td8* qn. na. 

127 2 2 

8 

1021 

qr. 6tt. pk. 

1 7 2 

7 


Cwi. 

27 


qr. 
1 


16. ot. 

13 12 
12 


16 6 

Mi. fur. po. 

24 3 20 


328 


1 

IfOtk 

175 


25 

M. rd. po. 

27 2 1 
9 


L46 5 2 

Turn lihdt.gal. 

25 1 20 


1 

pt8. 

3 
5 


247 2 9 

uX;. dy«. &r. min. 

3 6 20 59 
11 



126 2 38 7 191 3 4 2 1935 3 5 14 49 



( 23 ) 

BILLS OF PARCELS. 

A Mebcer's Bill. 

£. s. d, £. 8, d, 

1 2 Yards of silk at 15 2 per yard 9 2 

9 Yards of flowered ditto— 18 1* 8 1 1i 

16 Yards of velvet —12 4 11 17 4 

12 Yards of satin — 13 9 8 5 

27 Yards of brocade —0 15 7 21 9 

13 Yards of lustring —063 4 1 3 

^ Sum £68 13 IH 

A Stationeb's Bill. 

5 Reams of paper at 1 3 6 per rm. 5 17 6 

112 Ditto —246 249 4 

500 Dutch quills — 3 9 per hd. 18 9 

2000 Dutch common quills — 2 3 2 5 

19 Reams of fscp. paper — 10 6 per rm. 9 19 6 

Sum £268 4 9 

A Carpenter's Bill. 

64 Cubic feet of oak at 4 3 per foot 13 12 

125 Do. wrought and framed — 5 8 -^ — 35 8 4 

1 9 Fir planks, each 20 ft. long — 1 1 20 1 1 8 

325 Feet of mahogany sashes — 10 13 10 10 

50 Ditto wainscot — 9 1 17 6 

10 Men's labour for 26 days — 4 8 per day 60 13 4 

Sum £145 13 8 

A Bricklayer's Bill. 

1004 Feet of pointed old work at 5iperfoot23 2 

1500 Grey stocks — 4 6 per hd. 3 7 6 

121 Pantiles —0 1* each 15 7* 

45 Hods of mortar — 7* — 18 1* 

15 Bricklayers, 25 days -^4 6 per day 84 7 6 

10 Labourers, do. — 3 37 10 

55Loadsofrubbishcartedaway2 6 per load 6 17 6 

Sum £157 6 5 



24 bills of pabcels. 

Painteb and Glazieb*s Bill. 

$• d, £, s, d. 

1035 Yards of painting at H per yd. 32 6 lOi^ 

39 Sash frames — 11 each 1 15 9 

1265 Feet of best Newcastle glass 1 7i per ft. 102 1 5 7i 

865 Feet, large size — 2 1* — 38 15 7i 

1000 Feet in lead work _ i i| _ 51 5 10 

Sum £232 19 8^ 



A Wine Mebghant's Bill. 

12^ Dozen of white port at 6 6 per bottle 48 15 

3 Dozen of Lisbon — 4 

3 Dozen of claret — 8 

5 Dozen of Burgundy — 11 

7 J Dozen of Vidonia — 3 

8. Gallons brandy — 1 2 

5 Gkillons of rum — 16 

3 Gallons of gin -- 12 

Sum £X33 19 




A Gbogeb's Bill, 

24i lb. of green tea at 12 6 per lb. 15 6 3 

lljlb. ofBohea — 8 6 — 4 17 9 

35i lb. of best Hyson — 13 10 — 24 14 64 

17 lb. ofcoflfee — 4 6 — 3 16 6 

25 lb. of good loaf sugar -T- l 04 ^^ 1 6 04 

137 lb. of moist sugar _ 84 — 4 17 04 

12 cakes of chocolate -r- 4 6 per cake 2 14 

19 lb. of raisins — 1 2 per lb. 12 2 

641b. of cocoa — 3 10 - 1 4 11 

Sum £59 19 24 



( 25 ) 



(2) 

3) 151 14 H 
250 11 6* 



(5) 

£. «. d. 

6) 28 2 H 

4 13 8i 



COMPOUND DIVISION, p. 47. 

(3) (4) 



(8) 

£. «. 

9) 135 10 
15 1 



d. 
1 



£. t. d. 



4)821 17 9f 



205 


9 


5i 


7)55 


(6) 
t. 

14 


d. 

Oi 


7 


19 


li 


10)21 


(9) 
«. 

18 


4 


2 


3 


10 



£. 



«. 



5 ) 2382 13 5^ 
476 10 Si 

(7) 

£. t. d. 

8) 6 5 4 
15 8 



(10) 

£. 9. d. 

11)2 27 10 5 

20 13 8 



(11) 

£. t. d. 

12) 1332 11 8^ 

111 11* 



(2) 

£• • 4. d, 

5 ) 120 10 

4) 24 2 

6 6 



Contraction L, p. 48. 
(8) 

£. f. d. 

7) 57 3 7 
5) 8 3 4 i 
1 12 8 



(4) 

£. «. d. 

12) 85 6 

6) 7 2 2 

1 3 8i 



(5) 



£. t. . d. 



gg 111 ) 31 2 10^ 

I 9) 2 16 7^ 
6 Si 



(6) 

£. c d. 

'4) 18 18 

luU) 4 14 6 

7) 1 3 7* 

3 4* 
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COUPOVVTD DIVISION. 



Examples, p. 48. 



(2) 

37)23 15 7i(0 12 lOi 
20 


• (3) 

£.«.<{. £. «. d. 

53) 199 3 10(3 15 2 
159 


475 
444 


40 
20 


31 
12 


803 
53 


379 
370 


273 
265 


9 
4 

37 
37 


8 
12 

106 
106 



(4) 



(5) 



138)675 12 6( 
552 


£. t. 

4 17 


d. 
11 


£. t. d. £, i, d. 

365 ) 315 3 lOi (0 17 Si 
20 


123 
20 








6303 
365 


247a 
138 








2653 
2555 


1092 
966 








98 
12 


126 
12 








1186 
1095 


1518 
1518 




• 




91 
4 

365 
365 



GOMFODND DIVISION. 27 



Examples in Weights and Measubes. 



(1) 

Jb$. oz. dwt, 

7)23 7 6 


grt, 
12 


Uft. 

12)13 


(2) 

OS. dr. te. grt. 

1 2 10 


3 4 9 


12 


1 


1 2 10 


(3) 

Cwt. grt, 

2g|4)1061 2 
17) 265 1 


Ite. 


14 


144P2 
ll2 


(Intercalary.) 

OwL grt, Ibt. 

!)6314 1 12 
1) 526 22 


37 3 


18 




43 3 13^ 


Mi. fur, po. yd, ft, 

39)375 2 7 2 1 
351 


(4) 

in. Mi, fur, po, yd, ft in, 

2(94 39 028 Ans. 


24 

8 

194 
156 




. (5) 

Tdt, grt, nU, Tdt. grt. nit, 

47 ) 571 2 I ( 12 2 An8. 
564 


38 
40 




7 
4 




1527 
117 




30 

. 4 




357 
351 




121 
94 




6 
5* 




27 




35 
3 

106 

78 




Je, ro, 

51)51 2 
51 


(6) 

po. Ac ro, po, 

3(1 I Ans. 


28 
12 




2 
40 




338 
312 




83 
51 




26 




32 





28 COMPOUND DIVISION. 

0) 

Tims hhd. gal, qt. Tung hhd. gal, gt. 

67)10 2 17 2(0 39 3 ^W5. 

A (8) 

42 Latts* qr. Im. pk. Last qr. lu. pk, 

63 '74 ) 120 1 1 2 ( 1 6 1 3 Ans. 



143 



74 



252 46 

2663 -J^ 

201 461 

653 «^ 

603 J '7 

8 



50 



202 



4 137 

74 



201 63 

' 254 

222 

(9) _32 

Mo. WB, da, ho. min. Mm. we. da. ho. tnxn. 

111)120 2 3 5 20(1 2 10 12 ^ns. 
Ill 

9 

4 

- 

38 

7 

269' 

222 

— 

47 
24 

193' 
94 

1133 
1110 

23 

6a 

1400 
1332 

68 
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Rebuction, p. 56. 



(2) 



In 121, how many far- 
things ? 

12 
20 

2405. 
12 



2880d 
4 



11520 far. 

In 35 guineas, how many 
farthings? 

35 guineas. 
21 

35 
70 



7355. 
12 



8820J. 
4 

35280 far. 

In 231Z. 165., how many 
ducats at 45. 9df. each ? 

5. d» L 5. 

4 9 231 16 
12 20 

bid. 46365. 

12 ducats. 



57 ) 55632(f. ( 976 
513 

433 
399 



342 
342 



(3) 



In 6169 pence, how many 
pounds? 

12 ) 6l69d. 
2,0) 51,45. Id. • 
25/. 145. Id. 



(5) 

In 420 quarter-guineas, how 
many moidores ? 

4.) 420 quarter-guineas* 

105 guineas. 
21 



105 
210 



27)22055.(81 moi. 185. 
216 

45 
27 

18 

0) 

In 274 marks and 87 nobles, 
how many pounds ? 

marJet* noUet, 

274. 87 
2 



3 ) 635 nobles. 
211/. \S8.4d. 

Note. — 2 nobles are equal 
to 1 mark, and 3 nobles 
equal to 1 pound. 
D 2 
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(8) 

In 1776 qiiarter-guineas, 
how many sixpences ? 

2 ) 1776 qr.-guineas. 

888 half-guineas. 
21 . 

888 
1776 

18648 sixpences. 

(10) 

In 50807 moidores, how 
many pieces of coin each 
4s. 6d. ? 



50807 moi. 
27 



8. d, 

4 6 

2_ 355649 

9 sixp. 101614 

13717895. 
2 

9 ) 2743578 sixpences. 

304842 coins. 



(12) 

In 59 lbs. 13 dwts. 5 grs., 
how many grains? 

V>i. dwtt, gn, 

59 13 5 

708 oz. 
20 



14173 dwts. 
24 

56697 
28346 

340157 grs. 



Reduce 1776 six-and-thirties 
to half-crowns. 

1776 
36 



10656 
5328 

63936;. 
2 



5 ) 127872 sixpences. 
25574f half-crowns. 



(11) 

In 213210 grains, how 
many lbs. ? 



241 



2 ) 213210 grs. 
12 ) 106605 
2,0 ) 888,3 dwt. 18 gr. 
12) 444 oz. 3 dwts. 
371b.3dwt.l8g. 



(13) 

In 8012131 grains, how 
many pounds ? 

2J 4) 8012131 grs 

I 6)2003032-3 

2,0) 33383,8 dwt 19 g. 

12) 16691 o z. 18 dwt. 

1390 lbs. 11 oz. 
[18 dwt 19 g. 



BEDUCTION. 31 

(14) 
In35tons, 17cwt. Iqr. 23lb. 7oz. 13dr.| how many drams? 

Tom ewtt, qr, Ite. oz, dr, 

35 17 1 23 7 13 
20 

717 cwt. 
4 



2869 qrs. 

28 



22975 
5 738 

80355 lbs. 
16 



482137 
80355 



1285687 oz. 
16 

7714135 
1285687 
20571005 drams. 

(15) 
In 37 cwt. 2 qrs. 17 lbs., how many lbs. troy ; supposing 
a lb. avoirdupois to be equivalent to 14 oz. 11 dwts, 16grs. 
troy? 

Cfiot. qn, tbt, os» dwt, gn, 

87 2 17 14 11 16 

4 20 



150 qrs. 291 dwts. 

28 24 



1217 1180 

300 582 

4217 lbs, avoir. 7000 grs. troy. = 1 lb. av. 

7000 



2.14 ) 29519000 grs. troy. 
16) 7379750 
2,0 ) 122995,8 dwts. 8 grs. 
12 ) 61497 oz. 18 dwts. 

5124 lbs. 9 oz. 18 dwts. 8 grs. 
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(16) 

How many barleycorns 
will reach round the world 
supposing it to be 8340 
leagues ? 

8340 leagues. 
3 



25020 miles. 

8 



200160 furlongs. 

2 ) 8006400 poles. 
5* 

4003200 
40032000 

44035200 yards. 
3 



132105600 feet. 
12 



1585267200 inches. 
3 

4755801600 barleycorns. 



(17) 

In 17 pieces of cloth, 
each 27 Flemish ells, how 
many yards ? 

27 

17 



189 
27 



459 Fl. ells. 
3 



4) 1377 qrs. 



344 yds. 1 qr. 



(18) 

How many hours from 
the birth of Christ to Christ- 
mas, 1859, supposing the 
year to consist of 365 days 
5 hours? 

dayt hrt, 

365 5 
24 



1465 
730 



8765 hrs. in 1 year. 
1859 



78885 
43825 
70120 
8765 

16294335 hrs. in 1859 yrs. 



(19) 

How many seconds are 
there in a solar year, which 
consists of 365 days, 5 
hours, 48 minutes, 58 
seconds ? 

Da. ho, min, tee. 



365 5 
24 



48 58 



8765 
60 

525948 
60 

31556938 Am. 



BEDUCTION. 33 

(20) 

How long would it require to count 900 millions of 
pounds, at the rate of 100/. a minute, without intermission ? 

100 ) 900000000 

6,0 ) 900000,0 minutes. 
24 ) i50000" houi8. 
7 ) 6250 days. 
4 ) 892 weeks 6 days. 
13 ) 223 months 6 days. 

17 yrs. 2 mths. 6 days. 



(21) 

If a person step 2i feet at a time, how many steps will 
he take in walking 18 miles ? 

18 miles = 95040 feet ^ 380160 quarter-feet. 
.'.9) 380160 

42240 = the number of steps required. 



(22) 

^ow many times will a coach- wheel, |of 17^ feet in 
circumference, turn round in going from London to York, 
the distance being 199 miles? 

Hi feet = 35 half-feet 
199 miles = 2101440 half-feet, 
gg (6)2101440 

17) 420288 

6004l|''times. 



(23) 

K a snail creep 2 feet 7 inches up a pole in the night- 
time, and slip down 18 inches during each day, how long a 
time will it take to reach the top of the pole, its height 
being 18 yards 11 inches? 



34 BEDUCTION'. 

The snail begins to ascend at the close of day, and creeps 
31 inches up the pole the first night, and descends 18 inches 
the first day; therefore the snail is only 13 inches up the 
pole at the close of the first day. Now the whole height 
of the pole is 18 yards 11 inches, or 659 inches ; hence at 
the close of the 49th day the snail will have ascended 

49 X 13 = 637 inches. 

As there are are only 22 inches more to accomplish, the 
snail will gain the top on the 50th night. 



(24) 

An apprentice having been bound for 7 years, has 
served 3 years, 3 months, 3 weeks, and 3 days ; how long 
has he yet to serve ? 



Tr. 


mon. 


tok. 


day. 


7 











3 


3 


3 


a 



4 time he has yet to serve. 



(25) 

A horse, together with his harness, is worth 50 guineas ; 
the harness is worth 151. lis. What is the value of the 
horse? 

Horse and harness are worth 527. lOs, 
Harness is worth 15 11 

Value of the horse is 36 19 



(26) 

The great bell at Christ Church, Oxford, weighs 7 tons, 
11 cwt. 3 qrs. 41b., or 170001b.; that at St. Paul's 
weighs 5 tons, 2 cwt. 1 qr. 22 lb., or 114741b. And 
both put together weigh 28474 lb. The bell at Moscow 
weighs 198 tons, or 443520 lb. Divide 443520 by 
28474, and the quotient is 15 bells; and 16410 lb. over, 
which reduced is equal to 7 tons, 6 cwt. 2 qrs. 2 lbs. 
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(Operation at length.) 



Ibnt cwt, 

7 11 
5 2 


qrt. Ibt. 

3 4 
1 22 


12 14 
20 


26 


254 cwt. 
4 




1016 qra. 
28 




8154 
2032 





28474 lbs. 



Tlmf. 

198 
20 

3960 cwt. 
4 



15840 qrs. 
28 



126720 
31680 



443520 lbs. 



•. 28474)443520(15 bells.' 
28474 

158780 
142370 

2gJ4) 16410 lbs. over. 

l7) 4102-2 

4 ) 586 q ra. 2 lbs. 

2,0 ) 14,6 cwt. 2 qra. 

7 tons, 6 cwt. 2 qra. 2 lbs. 



THE RULE OF THREE. 



What is the value of a 
cwt. of sugar at 5ic?. per lb. ? 



As 



lb. 
1 



25. 

112 
_5* 

560 
56 



5* 



12 ) 616(J. 



2,0) 5,1s. 4<Z. 

21. 1 \s. 4d. Ans. 



(4) 

What is the value of a 
chaldron of coals at 11^. 
per bushel ? 

As 1 bush. : 36 bush. : : Hid. 

m 

18 
396 

12)414 



2,0 ) 3,4s. 6d. 

II. 145. 6d. Ans. 
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(5) 
At lOid, per pound, what 

is the value of a firkin of 

butter containing 56 lb. ? 

As 1 lb. : 56 lb. : : lOid. 
lOj 

28 
560 

12 ) b8Sd. 

2,0)4^9 

21. 9s. Ans, 

(1) 

At 31. 9s. per cwt., what 
is the value of a pack of 
wool weighing 2 cwt. 2 qrs. 
13 lb. ? 



Owt, 

Asl 
112 



Cwt. qr, 

: 2 2 
4 



13 



1121b. 10 qrs 

^__28 

293 lbs. 
69 



3 
20 

69 



t. 

9 



2637 
1758 



112)20217(1805. 6<^., or 9Z. 
112 [05. 6TVr^.* 

901 
896 

57 
12 



684 
672 

12 



lOid. 



. (6) 
What is the value of a 

pipe of wine at lOid. per 

pint? 

As 1 pint : 1 pipe : 

2^ 

2 hhd. 
63 

126 gal. 

8 



1008 pints. 
10^ 

10080 
504 

12 ) 10584 

2,0 > 88,2 

44/. 2s. Ans, 

. (8) 
"What ys the value of 
li cwt. of coffee at 6id, per 
ounce? 



oz. 

As 1 



cwt, 

1 

4 



qr. 
2 



d. 

5*. 



6 qrs. 
28 

168 lbs. 
16 



2688 oz. 
5* 



13440 
1344 

12) 14784 

2,0 ) 123,2 



6H. 12s. Ans. 



* The student ought to be allowed to pass by the consideiation 
of these fractional parts, until he shall have studied the nature of 
fiaotionB. 
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(9) 
What 18 the value of 

19^ chaldrons of coals at 

1/. 1 Is. 6d. per chaldron ? 

Asl : 19^ :: 1 11 6 

20 

31 
12 

378 
19* 



7182 
189 



12) 7371 

2,0 ) 61,4 3 

30Z. I4s. 3d. 

(10) 
Bought 3 casks of raisins, 
each weighing 2 cwt. 2 qrs. 
25 lb. : what will they come 
to at 2Z. Is, 8d. per cwt. ? 

cwt. cwt, qr, tb, £. i, d. 

Asl : 8 19 : : 2 1 8 
n2 _4 20 

112 32 41 
_28 12 

275 bOOd. 

64 

915 
500 

112) 457500 (4084id: 

448 

950 12)4084K 
®^ 2,0)34,05. 4W- 



540 

448 

92 
4 

368 
336 

32 



lIlOsAid. 



(11) 
What is the value of 
2 qrs. 1 nail of velvet at 
19s. Sid. perE. ell? 

jr. ^m film 

As5 : 2 1 
_4 4 

20nls.9nls. 



8* 



t. 

: 19 
12 

236 

4 

946 
9 

2,0) 851,4 

4) 425 if 

12) 106^ 

8fi. lOiJ. -J4 



(12) 

Bought 12 pockets of hops, 
each weighing 1 cwt. 2 qrs. 
17 lb. : what do they oome 
to at 4/. \s. 4d. per cwt, ? 

*, ». 

: 4 1 

20 

8l5. 



cwt. 

As 1 
112 



cwt. qr, Rik 

1 2 n 

12 



(i. 

4 



112 lbs. 19 3 8 
^ 

79 

28 



12 



976c?. 



640 
158 



2220 lbs. 

Multiply 916 and 3220 
together} their product is 
2166720, which being di- 
vided by 112 gpves a quo- 
tient I9345|e/. tVt, or 801 

12s. 1^. tVt> ***^ -^^^ r^' 
quired. 
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(13) 

What is the tax on 
745/. 145. Sd. at 35. 6c?. in 
the pound ? 



Asl 
240 



£• 8. d. 8. d, 

745 14 8 :: 3 6 



20 



12 

42d. 



'240d, 149145. 

]2 — 

178976(^. 
42 

357952 
715904 

240) 7516992 (31320i(f. 
720 

316 
240 



769 
720 



499 
480 

192 

4 

768 
720 

48 



12) 313201c?. 
2,0) 261,05. 



130?. 105. 0|rf. ^^ 



(14) 

If "f of a yard of velvet 
cost 75. 3d,, how many yards 
can I buy for 13?. 155. 6d. ? 



«. d. 

A87 3 
12 


: 13 15 
20 


d, 

6 J 


qrt. 


87 


275 
12 

3306 
3 






81 


[ ) 9918 ( 
87 

121 

87 

348 

348 


114 


qrs. 


4)114qw. 
28 yds. 2 


qrs. 


Ans, 



(15) 

If an ing^ot of gold, weigh- 
ing 9 lb. 9 oz. 12 dwts. be 
worth 411?. 125., what is the 
cost per grain ? 

lb. oz, duct. gr. £. g. 

As9 9 12 : 1 ::411 12 
12 20 



117 
20 

2352 
24 



8232 
12 

98784 
4 



9408 56448)395136(7, or 
4704 395136 Hd, 

56448 Pergr. 
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(16) 

How many quarters of 
corn can I buy for 40 gui- 
neas, at 4s, per bushel ? 



As4 



£. 

42 ; 
20 



bush. 
1 



4)840 

8) 210 bushels. 
26 qrs. 2 bush. 



(18) 

What is the value of a 
pack of wool weighing 2 cwt. 
1 qr. 19 lb., at 85. 6d. per 
stone p 



As 1 
14 



cwt» qr. lb, 

2 1 19 
4 



8. d. 

8 6 
12 



14 lbs. 9 qrs. 

• 271 lbs. 
102 



I02d. 



14) 27642 
12 ) I9md. ^ 
2,0 ) 16,4s. 6 d. 

Bl 4s. 6id. \^ Ans. 



(11) 

If I E. ell 2 qrs. cost 
4s. 1d,f what will 39i yards 
cost? 

qr$, qn. d. 

As 7 : 158 : : 55 
55 

790 
^90 

7)8690 

12 ) 124U(f. f 

2,0) 10,3s. 5^, f 

bl 3s. 5^. f 



.(19) 

Bought 4 bales of cloth, 
each containing 6 pieces, 
and each piece 27 yards, at 
16/. 4s. per piece: what is 
the value of the whole and 
the rate per yard ? 

p, pt. £. 8, 

As 1 : 6 : : 16 4 
20 



324 
6 



2,0 ) 194,4 



97^. 4s. = price of 
4 [6 pieces. 



388/.16s. = price of 
[the 4 bales, or 648 yds. 

yds, yd, £. 8. 

Hence648:l ::388 16 

20 

648)7776 

12s. the 
[price per yd. 
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(20) 

If an ounce of silver be 
worth 55. 6c?., what is the 
price of a cup that weighs 
1 lb. 10 oz. 10 dwts. 4 grs. ? 



OM. 

As 1 
480 



lb, og, duUffr. 9. d. 

: 1 10 10 4 :: 5 6 
12 12 

480 grs. 22 66^. 
_20 ~" 

450 
24 



1804 
900 

10804 
66 

64824 
64824 



480)7 1 3064(6Z. 35. 9id.M 



(22) 

What is the half-year's 
rent of 547 acres of land at 
155. 6^. per acre? 

a. a. ». d. 

As 1 : 547:: 15 6 
12 



lS6d. 

547 



1302 
744 
930 



12 ) 101 742 penc e. 
2,0 ) 847,85.6c/. [lyrent 
2 ) 423 18 6 theyear- 

2lU195.3rf. half- 
[yearly rent. 



(21) 

What does 59 cwt. 2 qrs. 
24 lb. of tobacco come to at 
2L 145. 5d, per cwt. ? 



CWtm 

Asl 
112 



1121b. 238 qr. 
_28 

1928 
476 

6688 lb. 
653 



ewL qr. V>, £. «. d. 

59 2 24 :: 2 14 5 

4 20 

545. 
12 



653c/. 



112)4367264 pence. 

162/. 95.5 W.TVr^ns. 



(23) 

Bought 1000 Flemish ells 
of cloth for 90/., how most 
I sell it per ell English to 
gain 10/. by the whole? 

Fl. eUs. Eng, eK. £. 

AslOOO : 1 : : 100 
3 5 20 

3000qr8.5qrs. 20005. 
"■ 5 

3,000) 10,000 

35. Ad. per 
[ell Eng. 
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(24) 

Suppose a gentleman's in- 
come is 500 guineas a year, 
and he spends 19s. Id, per 
day, one day ii^ith another : 
how much will he have 
saved at the year's end ? 



day. 


day». 


». d. 


As 1- : 


365 


:: 19 7 
12 



235d. 
365 



12)85175 



2fi ) 714,7 11 

Yearly expense = 357 7 11 
„ income = 525 

Saved £167 12 1 



(25) 

If If oz. of silver plate . 
cost 105. 1 lid., what will a 
service weighing 327 oz. 
12 dwts. 9 gr, cost at the 
same rate ? 

OM.dwt, 09. dwt.gr. t. d. 

As 1 15:327 129:: 10 llj 
20 20 12 



35 
24 



6552 
24 



ISld. 
4 



gr.840 157257 gr. 525/. 
525 

840) 82559925 

4 ) 98285- Hi./. 

12) 2457 IW. 



2,0 ) 204,75. Id. 



102?.75.7W.4H 



(26) 

At 135. 2id. per yard, what is the price of a piece of 
cloth containing 52f English ells ? 



qrt. 

.As 4 



E. tlU. 

52-| : I 

20 (nls. in 1 E. ell.) 



16 nls, 1055 nls. 
"7 634 

16) 668870 

4 ) 41804tV/- 
12) 1045 1(^. 
2,0 ) 87,05. llrf. 

43Z. 10s. lid. ^ Am. 



». d. 

13 2i 
12 



158rf. 
4 

634/ 



£2 
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(27) 

How many English elh of hoUand may be bought for 
lOOgumeasat 8^. 9W. peryard? b «* 

i. d, guineas. gr. 

As 8 9* :• 100 : : 4 

105 2100 
4 12 

422/ 25200 
4 

100800/. 
4 

422 ) 403200 

5 ) 955 qrs. 1 nl. ^j 

191 E. ells. qr. 1 nl . ff f. 

(28) 

What is the value of 172 pigs of lead, ea^h weighing 
3 cwt. 2 qrs. 17* lbs., at 8/. 17*. 6d. per fother of 19I 



As 19* : 


cwt. 

3 


qr, 
2 


Zb. 


^ : d, 

: : 8 17 6 


4 


4 






20 


78 


14 






177 


28 


28 






12 


624 


129 






2130 


156 


28 






819 


2184 


409 






19170 


2 


2 






2130 


4368 half-lbs. 


819 half-lbs. 


17040 










1744470cf. 


• 








172 






4368 ) 300048840 










12 ) 68692*c7. 










2,0 ) 572,4 4* 










286Z. 4s. 4*^. 
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(29) 

Bought 25 pieces of holland, each contaiDing 25 
English eUsy for 300 guineas : what is that per yard ? 



As 3125 : 4 : : 315 



20 



63005. 
4 



3125 ) 25200 ( 8s. Oid. ^Wr ^ns. 
25000 

200 
12 



2400 
4 

9600 
9375 

225 



(30) 

If I buy 15 yards of cloth for 11 guineas, how many 
Flemish elis can I buy for 240Z. ISs. 4d. at the same rate? 



£. $. 


£, *. d. 


Ifdi. 


As 11 11 


^ 240 13 4 : 


15 


20 


20 


4 



231 4813 60qrs. 

12 12 — 



2772 57760 
60 

2772 ) 3465600 ( 1250AV qrs. 
2772 

6936 
5544 



13920 
13860 



600 



3 ) 1250^,^ 



0_ 



T 



416 Fl. ells, 2 qrs. VW Ans. 
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(31) 

The rents of a whole 
parish amount to 1750?., 
and a rate is granted of 
32?. 165. 6d. : what is that 
in the pound ? 

£. £. £. t, d. 

As 1750:1:: 32 16 6 

20 

656 
12 



1750)7878(4W.Tfi«- 
7000 

878* 
4 



3512 
3500 



12 



(32) 

If my horse stands me in 
Hid. per day keeping, what 
will be the charge of 11 
horses for the year ? 



day. dat/8. 

As 1 : 365 






d. 

m 

j4 

46 
365 



4)16790 



12) 4197^ 

2,0 )34,9 9^ 
Cost of keep. 1 ) ^ t, q qx 
horseforlyr./~^' ^ ^^ 



(33) 

A bankrupt owes in all 1490?. 5s. lOd., and has in 
money, goods, and recoverable debts, 784/. 17s. 46?. : if 
this sum be divided among his creditors, what will they 
get in the pound ? 



£, t. 

As 1490 5 
20 


d. 

10 


£. £. «. d, 
: 1 : : 784 17 4 
240 20 


29805 
12 




240 15697 

12 


357670 




188368 
240 

357670 ) 45208320 






126W. UHf 
10s. 6id. m^ 
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(34) 

What must 40«. pay towards a tax when 652^. 138, 4d, 
is assessed at 83^. 12^. 4d, ? 



£. 8. 

As 652 13 
20 


4 


«. £. f. d. 

40 : : 83 12 4 
12 20 


13053 
12 




480 1672 

12 


156640 




20068 
480 

156640 ) 9632640 

61H mu 



•(35) 

Bought 3 tuns of oil for 15H. 14^., 85 gallons of which 
being damaged, I desire to know how I may sell the 
remainder per gallon so as neither to gain nor lose by the 
bargain? 



tuns. 

As 3 
_4 

12 hhds. 
63 

756 galls, 
sub. 85 

"67T galls. 



gaU. 
1 



£. 8m 

151 14 
20 



671 ) 3034 ( 4s. 6id, ^Vr ^ns. 
2684 

350 
12 

4200 
4026 

174 
4 

696 
671 ' 

25 
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(36) 
What quantity of water must I add to a pipe of mountain , 
value 33^., to reduce the first cost to 4s. 6d, per gallon? 

8. d. £. gall. 

As 4 6 : 33 : : 1 
12 20 

bid. 660s. 

— _J2 

54 ) 2920A 

146 gall. 2 qts. H pt. 
1 pipe = 126 

Water to be added 20 gal l 2 qts . I4 pt. 

(31) 
If 15 ells of stuff, f yard wide, cost 31s. 6c?., what will 

40 ells of the same stuff cost, being yard wide ? 

eUs^wide, eUs 4t qrg. wide, 9. d. 



(38) 

Shipped for Barbadoes 500 pairs of stockings at Ss. 6d. 
per pair, and 1650 yards of baize at Is, 3d. per yard; and 
have received in return 348 gallons of rum at 65. 8^. per 
gallon, and 750 lb. of indigo at Is. 4d. per lb. : what re- 
mains due upon my adventure ? 

s. d. £. i. d. 

As 1 pair : 500 pairs : : 3 6 : : 87 10 val. of stockings. 
As 1 yd. : 1650 yds. : : 1 3 : : 103 2 6 vaL of baize. 

The value of goods shipped £190 12 6 

t. d. iT 
As 1 gall. : 348 galls. :: 6 8 : 116 value of rum. 
As 1 lb. : 750 lbs. : : 1 4 : 50 value of indigo. 

Value 6f gooUs received £l66 

T. *. d. 

Value of goods shipped = 190 12 6 

Value of goods received = 166 • 

Remains due 24Z. 12s. 6d. Ans. 



As 16 : 


40 : : 37 6 


3 


4 12 


45 qrs. 


160 qrs. 450J. 
• 160 


• 


45 ) 72000 




12 ) 1600(?. 




2,0 ) 13,3 4 




61. 13s. Ad. Ans. 
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(39) 
What is a quarter's rent of 500 acres of land which is 
let for 11. 15«. Qd, an acre per annum? 

£. t. d. X. t. 

As 1 acre : 500 acres :: 1 15 6 : 887 10 yearly rent. 

4) 887 10 

22 IZ. 175. 6d. the quarter's rent as required. 

(40) 
A factor bought 19 pieces of holland cloth, which cost 
him 176/. 13s. at the rate of 55. 3d. per ell Flemish : how 
many English ells did the 1 9 pieces contain ? 



As 5 
63d, 



d. 

3 



176 13 
20 



gr. 

3 



3533 
12 

42396df. 
3 



63) 127188 

5 ) 2018 qrs. 3 nls. f 



403 E. ells, 3 qrs. 3J- nls. Ans. 



(41) 

A person failing in trade 
compounds with his cre- 
ditors to pay them half a 
guinea in the pound, and 
accordingly paid them 
1852/. 135. 6d. : what was 
his whole debt ? 



As 10 6 
2 



1852 13 
20 



d. 

6 



£. 
1 



21 



37053 
2 



21 )J74107 

3528/. 18s. Irf.^ 



As 1 
480 



gr. 
I 



480 grs 



(42) 
If an ounce of gold cost 
5 guineas, what is the value 
of 1 grain ? 

: 105 
12 

480) 1260^ ^. 

2id, i q, 

(43) 
If 3 cwt. of tea cost 
40/. 13s., at how much must 
it be sold per pound to gain 
10/. by the whole? 

cwt, U>. X. '• 

As 3 : 1 : : 50 13 
112 . 20 
3361b. 336)1013 



3s. Orf. f /. 
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(44) 

How many pieces of holland, each containing 15 ells 
Flemish, may be bought for SQL 165. bd, at the rate of 
55. 3d, per ell English ? 

qn. 
: : 5 



«. d. 

As 5 3 

12 


£. <. d. 

: 30 16 5 

20 


63d 


616 
12 


15 Fl. ells 
3 


1391d. 
5 


45 qrs. ^ 63 ) 36985 

45 ) 587,^ qrs. 

13AV pi 



(45) 

If a gentleman's estate be worth 3S41. 165. a year, and 
the laud-tax be assessed at 25. 9id. in the pound, what is 
his net annual income ? 



£. £. 8. 

As 1 : 384 16 


s. d. 

: : 2 9* 


20 20 


12 


205. 76965. 


S3d. 


134 


4 


30784 


134/. 


100048 




20 ) 1031264 




4)51563i 




12)128901 


<" 


2,0) 107,4 2* 




£53 14 2i i the tax on 384?. 165. 


38416 




£331 1 9^ net annual income reqi 
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(46) 
The circumference of the 
earth is about 25000 miles ; 
at what rate per hour must 
a body be carried to pass 
completely round it in 23 
hours 56 minutes, the length 
of a sidereal day ? 

kr. min. hr. mikt. 

As 23 56 : 1 : : 25000 
60 60 

1436 60 
25000 

1436 ) 1500000 

1044iH °^les 
[per hour. Ans. 

(48) 
If 100 workmen can finish 
a piece of work in 12 days, 
how many are sufficient to 
do the same in 3 days ? 

dojft. days. workmen. 

As 3 : 12 : : 100 

12 ^ 

3) 1200 ' 

400 men. 

How many yards of mat- 
ting 2 feet 6 inches broad 
will cover a floor that is 27 
feet long and 20 feet broad ? 

ft, in, ft, ft. 

As2 6 : 20 :: 27 
12 12 



30 



240 
27 



3,0 ) 648,0 
3 ) 216 feet long. 
72 yards. Ans. 



(47) 

What quantity of shalloon 
that is 3 quarters wide will 
line *li yards of cloth that is 
li yard wide? 



qr. 

As3 



yd.qr, 

1 2 
4 



yd. gr. 

7 2 
4 



6 qrs. 30 qrs. 
6 

3)180 

4) 60 qrs. 

15 yds. 



(49) 

How much in length that 
is 4^ inches broad will make 
a square foot? 



in. in. 

As 4^ : 12 : : 12 
Or 9 half in. : 24 :: 12 

24 

9)288 



32 in. 



(51) 

How many yards of cloth 
3 qrs. wide are equal in 
measure to 30 yards 5 qrs. 
wide? 



gr. gr, 

A83 : 5 



yd. 

30 

5 



3)150 

50 yds. Ans, 
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(52) 

If, when the price of a 
bnshel of wheat is 65. 3c?., 
the penny loaf weighs 9 
ounces, what ought it to 
weigh when wheat is at 
85. 2id. per bushel ? 



». d. 

As8 2i 
12 

98 
4 



: 6 3 
12 

75 
4 



OS. 

9 



394 



300 
9 



394) 2700 (6 oz. 13 dr. Hf 
2364 

336 
16 



394) 5376 
394 

1436 

1182 

254 



(53) 
How many yards of stuff 
3 qrs. broad will line a cloak 
that is 5^ yards in length 
and \i yard broad? 

gr. yd. yd. 

As 3 : li, : : 5* 
_4 _4 

5 qrs. 22 qrs. 
22 — 



3 )110 
4) 36 qrs. 2f nls. 

9 yds. Oqr. 2-|- nls. 

(54) 
If 4i cwt. may be carried 
36 miles for 35s., how many 
pounds can I have carried 
20 miles for the same 
money ? 

fni, mi, cwt. 

As 20: 36:: 4^ 
_4 

18 qrs. 
28 



504 lbs. 
36 



3024 
1512 



2,0) 1814,4 

907lbs.3oz.3dr.^ 



(55) 



How much in length that is 13^ poles in breadth must 
be taken to contain an acre ? 



JW. 

As 13^ 
2 



po, 

4 
2 



po, 

40 
8 



27 8 27)320 



1 1 po. 4 yds, 2 ft. ^-f in. Ans. 
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(56) 

How many yards of csan- 
vas that is ell wide will line 
20 yards of say that is 3 qrs. 
wide? 



gr. 


gr. 


yd. 


5 


* Q • • 

20 


20 


5 


)60 






12 yds. Ans. 



(57) 

If 30 men can perform a 
piece of work in 11 days, 
how many men will accom- 
plish another piece of work, 
four times as large^ in a fifth 
part of the time ? 



piece, pieces. 

As 1 : 4 : 


nten, 

: 30 




4 




120 men. 


day. days. 

As 1 : 5 : : 


men. 

120 




5 


Ans, 

r - 


600 men. 



(58) 

A wall that is to be built to the height of 27 feet was 
raised 9 feet by 12 men in 6 days : how many men must 
be employed to finish the wall in 4 days at the same rate 
of working ? 

Since 9 feet are finished, there are 18 feet to be built. 



ft 


A 


men. 


As 9 : 


18 : 
12 


: 12 



9)216 



24 men. 



Now, if 24 men could finish the wall in 6 days, how 
many could finish it in 4 days ? 



days. days. 

As4 : 6 : : 


men. 

24 


24 




4) 144 




36 men. 


Ans. 
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(59) 

How many yards of paper, 
IJ yard wide, -will be suffi- 
cient to hang a room which 
is 20 yards in circumference 
and 4 in height ? 

yd. yd. yd. 

As li : 4 : : 20 

4 j4 

5 qrs. 16 qrs. 
- 20 

5 )320 

64 yds. Am, 



(61) 
How many Venetian du- 
cats, at 4s. 4d each, are 
equal to 730 rix-dollars, at 
4s. 5icf. each? 



d. 

4 



», 

As 4 
12 

52 
4 

208/. 



4 
12 

53 
4 



d. 

5i 



730 



215/. 
730 

6450 
1505 

208) 156950 



754y*^V ^ws. 



(60) 

If 14 cwt. be carried 136 
miles for 5?. 5s., how many 
cwt. may be carried 79-i- 
miles for the same money ? 



As79i 
3 



238 



miles. 

136 
3 

408 
14 



cwt, 

14 



238)5712 



24 cwt. Ans, 



(62) 
How many yards of can- 
vas, which is 1 English ell 
wide, will line 15 French 
ells of cloth, -which is 1 
Flemish ell wide ? 



qrt. 

As 5 



Fl. tU. 

: 1 
3 



Fr.dts. 
15 

6 



3 qrs. 90 qrs. 
90 — 



5 )270 
4 ) 54 qrs. 

13 yds. 2 qrs. 



(63) 
If a person drink 20 pints of wine per month when it 
costs 8s. a gallon, how many pints may he drink in the 
same time, without increasing the expense, when wine costs 
10s. per gallon? 

9, «. finti. 



As 10 



8 



» * 



20 
8 



10)160 



16 pints. Ans. 
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(64) 

If a tailor can make a coat and waistcoat with 3 yds. and 
3 qrs. of cloth, which is one yard and a half in breadth, 
how many yards will he require to make the same when 
the breadth is only 2 qrs. 2 nls. ? 

qr, nZ. yd. yd, qr. 

As 2 2 : H : : 3 3 

10 nls. 6 qrs. 15 qrs. 

— j4 24 

24 nls. ro )360 

4 )36 qrs. 

9 yds. Atis, 



Note. — It has been thought proper to give the Questions 
and their solutions at full length in the Rule of Three, 
that the reader may see at one view both the conditions 
and the solutions of the questions. 



COMPOUND PROPORTION, p. 58. 

. 24x20x7 „^, 

Ans, = — — ; — - — =30 horses. 
16x7 

9X8 

. 18x6x8 ,^ 

-4.115, = = 12 men, 

24x3 

* The number of horses required must evidently depend, not on 
the number of acres only, or upon the number of days only, but 
upon these two quantities jointly. Hence 16 X 7 : 24 x 20 : : 7 : 
horses required. 

p2 
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0) 



COMPOUND PROPORTION. 



(^) ^{?*a=ll4m==12|rods. 



Ans. = 



18X14X121 
2X6* 



= 247tV rods. 



rf\^ A«i35l quartersl . j 1464 quarters) ^^^ 

^^^ ^' [ 5 months [ ' 1 7 months \ '' '' ^^^ °^^°- 



Ans. = 



1464x7x939 



= 5483TVr men. 



351x5 

7 cwt. 2 qrs. 25 lb. 



A (5 cwt. 3 qrs.l . J7 cwt. 2 qrs. 25 lb.] ^, ^ a^ 
^' 1 150 mil^ / • 164 miles \ ' ' ^' '*• '^' 

_ 1 644 lbs. ) . (865 lbs. ) ^^. 
^MlSOmilesf • j 64milesr '' ' ^^' 



Ans, = 



865x64x808 



(8) As- 



' 24 men 
9 hours 

230 yards 
3 yds. wide 
2 yds. deep. 



644X150 

r248 men 
11 hours 



pence = IZ. 1 8s. *ld, yV/, 



> : : b days. 



420 yards 

5 yds. wide 

3 yds. deep 
, ^ 248X11X420X5X3X5 ^„„ ^ 
^^- = 24X9X230X3X2 ^^^^^J'^^' 



('0^ A. iSOOmiles) . f 600 miles) ,_ , 
(^) ^i 16 hours f = i 12 hours! " ^°*^y*' 



. 600x12x10 ,^, 

^"^•^ 300X16 '^^'^y- 



<^o)^{i'2 5:r} = {365§:r}==^^- 



Ans. = 



14X365X1 
7x12 



= 605 barrels. 



ai)^{2?:2rh{ 



(12) 



14 workmen! i^^, 
46 weeks \ '' ' ^^O?. 

. 14X46X120 ^, , 
Ans. = -— =6131 6s. 8d. 

OX il . 

5 feet ] (7 feet 

As { 2 J in. broad V : 1 4 in. broad \ : : 49 lbs. 
U in. thick I 13 in. thick 



Ans. = 



7x4x3x49 
5x2*xlf 



= 188aV lbs. 
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(13) As. 



' 26 men 
13 hours 

176 yards 
3 yds. wide 
2 yds. deep, 



U 



138 men 

10 hours 
420 yards 

4 yds. wide 
, 3 yds. deep, 



' : : 6 days 



-Ans. = 



138X10X420X4X3X6 
26X13X176X3X2 



= 116 days, 22 hours yifr. 



PRACTICE, p. 61. 
Case I. When the price is less than a penny. 





3456 at id. 




347 at ^. 


iisi) 3456 


iisi) 347 


12 ) S64d. 


I2)\13id. 


2,0 ) 7,2s. 


14s. 5i^, Ans.. 


3/. 125. Ans. 




846 at id. 


810 at id. 


i isi 


423 


iisi 


405 


iisi 


211 i 


iisi 


202 -i 


12 ) 634 i 


12 ) 607 i 


2,0)5,2 10* 


2,0)5,0 7i 


2ll2sA0^.Ans. 


21 10s. 7ic?. Ans. 


Case TT. When the price is 


an aliquot part of a shilling. 


437 at Id. 


352 at li<;. 


Id. is tV^.) 437 


lie?, is \s.) 352 


2,0 ) 3,6s. Sd. 


2,0 ) 4,4s. 


11. 16s. bd.Ans. 


2/. 4s. Ans, 


5275 at 2d. 


1776 at 3d. 


2d. is is.) 5275 


3d is is.) 1776 


2,0 ) 87,9s. 2d. 


2,0 ) 44,4s. . 




43/. 19s. 2d. Ans. 




221 4s. Ans. 



56 



r&AcncE. 



6111 at 4d/ 
id. is is,) 6171 
2,0 ) 225,7s. 



112/. lIs^Ans. 



889 at 6^. 
6(?.isi5.)889 



2,0 ) 44,9s. 6c?. 

22/. 9s. 6d, Ans. 



Case lit 



372 at lid. 



14i8 + 
ii8 + 



46 

7 



6 
9 



2,0 ) 5,4 3 

2/. 14s. 3(/. Ans. 



325 at 2^. 



2d.i3i 
*isj 



54 
13 



2 
6i 



2,0)6,7 Si 



3/. 7s. Sid. Ans. 



827 at 4id. 



M.isi 
i'lsi 



275 
34 



8 
5* 



2,0)31,0 H 



15/. 10s. lid. Ans. 



6^.is^ 

Idis^ 

iisi 



2700 at 7W 

1350 
225 
56 3 



2,0 ) 163,1 3 



81/. Us. 3d. Ans. 



2150 at 9id. 



6d.i8i 


1075 


3d.\si 


537 6 


fisj 


134 4* 



2,0)174,6 10* 



87/. 6s. lOid. Ans. 



1720 at llic?. 



6disi 


860 




3d is* 


430 




2(f.i8*of6c/. 


286 


8 


iisi 


71 


8 



2,0)164,8 4 



82/. 8s. 4c/. Ans. 



Case IV. 



2757 at Is. 
1 



2,0 ) 275,7 



137/. 17s. ^^ns. 



2643 at 2s. 
1 

264/. 6s. Ans. 



3271 at 5s. 
2 

654 4 
rV 16 3 11 

81 7/. 15s. A ns. 

872 at 8s. 
4 

348/. 16s. Ans. 
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372 at Us. 
5 

186 
irV) 18 12 



204/. I2 s. Ans. 

5271 at 14s. 

7 

3689Z. 14s. Ans. 



3142 at 17s. 
8 

2513 12 
^ 157 2 

2670?. 14s. Ans. 

264 at 19s. 
9 



237 12 
Vr 13 4 



250/. 16s. Ans. 



Case V. 

7150 at Is. 8d. 
ls.8dCisTifi-)7l50 



Ans. 5951. 16 s. 8c?. 

2715 at 2s. 6c?. 
2s. 6c/. is t) 2715 

Ans. 339?. 7s. 6c?. 



3150 at 3s. 4c?. 
3s. 4c?. is +) 3150 
Ans. 525?. 



2710 at 6s. 8c?. 

6s. 8c?. is i) 2710 

Ans. 903?. 6s. 8c?. 



When the price is no aliquot part of a pound. 

Examples. 





7211 at Is. 3d. 




801 at 10s. 9c?. 


Is. is yV 


360 11 


10s. is i 


400 10 


3c?. is i 


90 2 9 


6c?. is^JT 


20 6 


£450 11 9^ws. 


3c?. is^ 


10 3 




£430 10 9^ws. 


2701 at 3s. 2c?. 


841 at I3s. 2c?. 


2s.is-iV 


270 2 


10s. is i 


420 10 


Is. is ^ 


135 1 


2s. is + 


84 2 


2d. is J- 


22 10 2 


Is. is i 


42 1 


£427 13 2^ws. 


2d. is i 


7 2 








£553 13 2^ns. 
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FRACTICK. 



2547 at Is. M. 



5s. is i 

2s. is-xV 
SdAs i 



636 15 
254 14 
31 16 9 



£923 5 9 Ans. 



309 at 17s. 3d. 



10s. is i 


154 10 




5s. is i 


77 5 




Is. is -^ 


15 9 




ls.3d.isiof5s. 


19 6 


3 



£266 10 3 



807 at 165. 5d 



10s. is i 


403 


10 




5s. is i 


201 


15 




Is. 3d. is i 


50 


8 


9 


2dAs-Jtofbs. 


6 


14 


6 


£662 


8 


3 



10s. is i 

5s. is^ 

2s. 6d, is i 

Is. is -)- of 5s. 



846atl8s.6c?. 

423 

211 10 

105 15 

42 6 

£782 11 Ans. 



969 at 19s. lid. 



10s. is i 

6s. 8d. is -J- 

2s. ed. is i of 10s. 

6d. isi 

3d,iai 



484 


10 




323 







121 


2 


6 


24 


4 


6 


12 


2 


3 



£964 19 3 Ans. 



Case VI. 



Is. is -jV 
4(^. is i 

iisi 



875 at Is. 4id. 

43 15 
14 11 



1 16 
18 



8 

5* 

2* 



£61 1 4^ Ans. 
7524 at 3s. bid. 



2s. 6d. is i 


940 


10 




10(f. is i 


313 


10 




l(f. is-iV 


31 


7 




i(/. is i 


15 


13 


6 



£1301 6^ns. 



10s. isi 
2s. 6d. is i 
Is. is tV 
lie?, is i 



2572 at 13s. 74c?. 



1286 

321 10 

128 12 

16 1 



6 



£1752 3 6 -4ns. 



1603 at 16s. lOid. 



10s. 
4s. 
2s. 



6d. is i 



Sd. 
lid. 



s 



4 

si 



s4 

8* 



801 


10 




320 


12 




160 


6 




40 


1 


6 


20 





9 


10 





4* 



£1352 10 74 -4ns. 



PRACTICE. 
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55. is i 

4s. is -)- 

i is i 



3715 at95. 4K 



928 15 




743 




61 18 


4 


7 14 


9* 



£1741 8 HAns. 



2710 at I9s.2id. 



105. is i 

55. is i 

3s,4d,h-^ 

lOd. is i 



1355 

677 10 

451 13 4 

112 18 4 

5 12 11 



£2602 14 TAns. 



lOs. is i 

55. is i 

45. is •)- 

6d. is i 



430 at 195. 6id. 


215 




i 


107 


10 




86 







10 


15 







8 


"4 



£419 13 IHAns. 



Case VII. 

137 at IZ. 175. 6K 
1 





137 


105. is i 


68 10 


55. is i 


34 5 


25. 6d, is ^ 


17 2 6 


iJ. isxiir 


2 lOi 



105. is i 

55. is i 

Sd, is 7 

Ic/. is i 

id, is i 



£257 





4i^n5. 


937 at 41. 155. lOiJ. 


4 






3788 






473 


10 




236 


15 




23 


13 


6 


11 


16 


9 


3 


18 


11 





19 


8* 



£4538 13 lOi Ans. 



60 





PKACnCS. 


457 at 141. 17& 9id 


14 




6398 




10$. is i 


228 10 




Ss.isi 


114 5 




2s.6d.is ^ 


57 2 


6 


3d. is tV 


5 14 


d 


*isi 


19 


0* 


£6804 10 


9i Ans. 


713 at 19Z. 19^.1 lid- 




19 





10s. is i 

5s. is i 

3s. 4t?. is -1^ 

Is. is •)- of 5s. 

6d. is i 

Uisi 

ii8 + 



13547 



356 


10 




178 


5 




118 


16 


8 


35 


13 





17 


16 


6 


4 


9 


U 


14 lOi 



£14259 5 If Ans. 



Cask VIH. 



273i at 2s. 6c/. 



2s.ed.i8i 
fori 



34 



2 




6 
7* 



£34 3 li 



1 1 



937*at3?.l7s.8dL 
3 





2811 






10s. is i 


468 


10 




5s. Lb^ 


234 


5 




2s.6c?.is i 


117 


2 


6 


2d.iB^ 


7 


16 


2 


for the i 


1 


18 


10 



£3640 1 2 6 Ans. 



1391 at U. 19s. 4d 
1 





139 




10s. is i 


69 10 




5s. is i 


34 15 




4s. is•i- 


27 16 




4cf.isTV 


2 6 


4 


for^ 


19 


8 


fori 


9 


10 



£274 16 10 Ans. 

284* at 21. 10s. 6d. 
2 



IDs. is* 

6d.\8s\ 

for* 



568 

142 

7 

1 



2 

5 



£718 7 3^ns. 



PBACTICE. 



61 



371* at 47. 135. Id. 
4 



1484 



105. is i 

Ss, Ad, is \ 

2d, is ^ 

\d, is i 

for h 

for i 



185 


10 




61 


16 


8 


3 


1 


10 


1 


10 


11 


2 


6 


9* 


1 


3 


4i 



£1739 9 7i Ans, 



Case IX. 

37 cwt. 2 qrs. 14 lb. at 7^. 105. 9c/. per cwt. 

6 



1 cwt. 
2 qrs. is i 
14 lb. is i 


45 4 

271 7 
7 10 
3 15 
18 


6 
6 


9 

4* 
10 


£ 


283 11 


IH 



17 cwt. 1 qr. 12 lb. at 1?. 19s. 8c?. per cwt. 

4 



7 18 



8 
4 





31 


14 


8 


1 cwt. 


1 


19 


8 


1 qr, is J 





9 


11 


n lb. is i 





2 


5* 


4 lb. is f 





1 


5 


1 lb. is 1 








4i 



£34 8 6 Am. 



Qt 



62 



PKACnCE. 



23 cwt. 3 qrs. 8 lb. at 3Z. 198. Ud. per cwt. 

4 

15 19 8 
5 



3 cwt. 



2qr. 
1 qr. 
7 1b. 
1 lb. 



8 + 

is* 
si 



19 18 4 
11 19 9 
1 19 lU 
19 11* 
4 11* 
8* 



£95 3 8* Ans. 



39 cwt. qr. 10 lb. at II. 17s. lOd. per cwt. 

6 

11 7 



3 cwt. 
8 lb. is -^ cwt. 
2 lb. is i 



68 2 
5 13 
2 






6 

Si 
8 



£73 18 101 Ans. 



Promiscuous Examples, p. 66. 
73 cwt. 1 qr. of sugar, at 3?. 15s. *ld. per cwt. 

9 

34 3 

8 

272 2 

3 15 7 
18 lOj 

£276 16 5* An^. 

17 tons, 2 cwt. 3 qrs. 12 lb. at 91. per ton. 

17 



1 cwt. 
1 qr. is i 



2 cwt. is tV of a ton 

2 qrs. is f 

1 qr. is i 

8 lb. is f of 2 qrs. 

4 lb. is i 



153 






18 








4 


6 





2 


3 








7* 








3f 



£154 5 8i Ans. 



PSACTICE. 



63 



3 qrs. 12* lb. at^l6s.lOef. per cwt. 

2 qrs. is i 

1 qr. is * 

8 lb. is f of 2 qrs. 

4 lb. is i 

* lb. is i 

£2 8 \]i Ans. 



I 


8 


5 





14 


2i 





4 


0* 





2 


Oi 








3 



24 sacks, 9 tods, 1 stone of wool, at 2?. lOs. 6d. per sack. 

6 



15 3 
4 



6i tods is * a sack 
3 tods is ^V 



60 


12 





1 


5 


3 





11 


7* 



£62 8 lOi Ans. 



125 yards, 3 qrs. of cloth, at 2s, 8^ per yard. 

5_ 

13 6i = price of 5 yards. 
5 



3 7 8*= price of 25 yards. 



2 qrs. is i yd. 
1 qr. is i yd. 



16 18 6i = price of 125 yards. 
1 4i 
8 



£17 6i Ans. 



13 Eng. ells, 2 qrs. 2 nails, at 3^. 7*cZ. per ell. 

6 



price of 12 ells 
price of 1 ell 

1 qr. is -J- 

1 qr. is + 

2 nls. = i qr. 



1 1 9 
2_ 

2 3 6 
3 7* 
8* 
8* 
4i 

£2 8 10* Ans. 



64 PRACTICE. 

713 acres, 3 roods, 39 poles, at 31. lis. 6d, per acre. 

10 





38 15 



10 




387 10 




7 


00 acres 


= 2712 10 





13 acres 


= 50 7 


6 


2 roods 


1 18 


9 


1 rood 


19 


4* 


20 poles 


9 


81 


10 poles 


4 


10 


5 poles 


2 


5 


4 poles 


1 


Hi 




£2766 14 


6^ 



76 hhds. 1 tierce of wine, at 25?. 13s. 6(7, per hhd. 

5 

price of 5 hhds. 128 7 6 

5 

price of 25 hhds. 641 17 6 

3 

priceof75 hhds. 1925 12 6 
1 tierce =4 hhd. 17 2 4 

£1942 14 10 Ans. 



24 gallons, 3 quarts of oil, at Ss. 4id. per gallon. 

6 



2 qts. = i gall. 
1 qt. is i gall. 



1 3 

4 

4 1 
1 Si 
10 

£4 3 6i Ans. 



PRACTICE. 

57 hhds. 41 gallons of ale, at 42.10s. 6d. per hhd. 

8 

36 4 

7 



65 



price of 56 hhds. = 


253 8 





price of 1 hhd. = 4 10 


6 


price of 57 hhds. = 257 18 


6 


27 galls. =i 


2 5 


3 


9 galls. = 4 


15 


1 


4i galls. = i 


7 


6* 


*gall. =i 





10 



£261 7 2i Ans. 



43 qrs. 5 bushels of wheat, at IL Ss. 6i. per qr. 

6 





8 11 




7. 


price of 42 qrs. 

1 qr. 

4 bush, is i 

1 bush, is i 


59 17 
1 8 
14 
3 



6 
3 
6* 




£62 3 


3i Ans. 



Hire of coach and horses for 9 months, 11 days, at 
5Z. 105. per month. 

5Z. 105. 
9 

cost for 9 months 49 10 
7 days = i month 17 6 
4 days = f month 15 8i 



£51 13 2iAns. 



G 2 



( 66 ) 



TARE AND TRETT. 
Case I. 



(2) 



ewt, qr, Jb, 

lbs. 22 8 gross wt. 

30x24= 2 16 tare. 

19 3 20netwt. 
_4 

79qrs. 
28 



652 
158 



2232 lbs. 



(3) 



cwt, 

4 


qr. Uf. 

3 19 




5 


24 


2 11 




9 


221 
2 


1 15 gross wt 
1 14 tare. 


219 


1 net wt. 



(4) 

cwt. qr. lb, 

45 117 gross wt. 
2 2 17 tare. 

42 3 net wt. 



Case II. 



(1) 



17x9 = 



cwt. 

2 


qr. lb. 

3 4 

8 


22 


1 4 
2 


44 
2 


2 8 

3 4 


47 
1 


112 gross, 
1 13 tare. 


45 


3 27 net. 



(2) 



10x241 = 






cwt, 




qr. Tb. 

3 19 
2 


1 


3 10 
12 


22 


8 
10 


220 


2 24 

3 19 


221 
= 21 


2 15 gross 
2 2 tare. 


200 


13 net. 



TABE AND TBETT. 



61 



Case III. 

(2) 
201 lbs. 

7 



gross weight 1407 lbs. = 

8 lb. is tV 
2 lb. is i 



cict. 

12 



gr. 

2 



lb, 

7 



3 16^ 
25 



cwL qr. lb, 

4 3 17 



oar. 



12 



1 13* tare. 
12 2 7 gross. 

11 l"2U Det. 

or 1281 lbs. 6oz. nearly. 

£. s. d, 

1 qr. is i ) 4 13 6 

8 



lb. 

8is-A 
4is i 
lis i 



58 
4 



3 
3 



8 
17 








37 8 





7 



63 2 25 gross. 



4 
2 




2 
1 
2 



5 
2 

7 



12 
14 
11 



7 1 16 5 tare. 



56 1 8 11 net. 



7 lb. is i 

1 lb. is y 

8 oz. is ^ 

2 oz. is i 
1 oz. is i 



261 
1 








16 
3 4i 
5 10 
10 
5 

li 

0* 



£263 6 7i 



(2) 

cwt. gr, 

152 1 



Case IV. 



lb. 

3 gross. 



8 lb. is 
2 lb. is 



1 

TT 



10 
2 



3 14 
2 24 



13 2 10 tare. 



26) 138 2 21 suttle 
5 19 trett. 

133 1 12 net. 



(3) 

cwt. qr. 

3 1 



lb. 

5 

7 



23 7 gross. 



14 lb. is i 
2 lb. is I 
1 lb. is i 
i lb. is i 



2 3 15 nearly. 

1 18 

23 

11* 



3 2 Hi tare. 



26) 19 




1 23* suttle 

2 27 trett. 



18 2 24* net. 



68 



TARE AND TBETT. 



Case V. 
(2) 



ctot. qr. 

13 1 



lb. 

17 
2 



ctot. gr, lb. 

215 16netwt. 
4 



26 


3 


6 
9 


241 


26 


13 


1 


17 



860 
28 



24096 lbs. at 5id. 
5 



254215 gross. 



8 lb. is -^j 
4 lb. is i 
1 lb. is i 



r 18 


21 


9 


10^ 


2 


1 2i 



Id. is i 
id. is i 



120480 

12048 

6024 



12) 138552 
29 2 6 tare. 2,0 ) 1 1 54,6 



26 ) 225 9* 

8 2 17 trett. 

168)216 1 20suttle. 

1 1 4 cloff. 

215 16netwt. 



£577 6 value req. 



ewt. qr. lb. 

3 14 
4 



(3) 



12 2 





7 



87 
3 



2 
14 



90 2 14 gross. 

8 lb. is t V 6 1 25 tare. 

26)84 17 

3 26 trett. 

168 ) 80 3 19 

1 25 cloff. 

80 1 22 net wt. 



Iqr. isi 

14 lb. is i 

7 lb. is * 

1 lb. is I 



£. 


t. d. 


1 


11 6 




80 


126 








7 10* 





3 Hi 





1 11* 





Si 



£126 14 0* value req. 



* This number is obtained by subtracting the tare from the gross 



TITLaAB FKACTION8. 



69 



cwtm ^. lb. 

5 2 25 
6 



(4) 



28 
81b.isTV 2 


2 13 gross. 
5 tare. 


26)26 


2 8 

2 trett. 


25 


2 6 
10 cloff. 


25 


1 24 net wt. 



£. «. 


<f. 


8 10 


6 




5 


42 12 


6 




5 


213 2 


6 


1 qr. is i 2 2 


7* 


14 lb. is i 1 1 


3* 


7 lb. is i 10 


7* 


2 lb. is fof 14 lb. 3 


0* 


1 lb. is i 1 


6i 



value = £217 1 7* 



VULGAR FRACTIONS. 

Case I. — Rule I. 

(2) W'y = « = iV^W5. 



Rule II. p. 72. 



(2) 
48)272(6 



288 

G.C.M.= 16)48(3 

48 

16)-5yT=TT^w«- 

(4) 

825)960(1 

825 



135)825(6 
810 

G.C.M.= 15)135(9 

135 

l5)fU=i4-^»^- 



(3) 

G. CM. = 192)576(3 

576 

192)iU=i^^- 



(5) 
252)364(1 
252 

112)252(2 
224 

G.C.M.= 28)112(4 

112 

28)4H = TV^n5. 



10 



VDLGAB FBACTION8. 

(6) 



5184(6012(1 
5184 

828)5184(6 
4968 

216)828(4 
864 

G.C.M.= 36)216(6 

(7) 
1344)1536(1 
1344 

G.C.M.= 192)1344(7 

1344 l92)iUi = i Ans. 

(8) 
42237)75582(2 

84474 

8892)42237(5 
44460 

G.C.M.= 2223)8892(4 

8892 2223)HHt = f|^n5, 



^^ 22x54-1 
5 



Case II. 

(4) 



,,^^514x16+5^^ 



(5) 

(6) 
At,.,., 47x8400+3147 
^'•^= 840? ^ =^^**^ ^^^ 

0) 

on«. 296x3+2 

2961 = ~-^— = Afi Ans. 



VULOAK FRACTIONS. *71 



Case III. 

(2) -^ = 49-7-7 = 7^715. 

(S\ i|^ = 1245-1.22 = 56H ^ns. 

(4) H P- = 3848-T-2 1 = 1 83^ Ans. 

(5) -^^W^ = 10101-r-19 = 531+1 ^rw. 

(6) --VsV4*- = 60162-T-1524 = 39tWi, 39ili Ans. 

Case IV. 
(3) (4) 

^^^ 7X9 **^'^' ^^*^*"3S^53^"*~* 

(5) 
. , , 3X2X4 . , 

(6) 

llylySV 10 

+iXAXTV of 10 = -^^^ = |iH= -VrV- Ans. 

0) 
^X9i = fX-V- = '^^^ = if^».. 

(8) 

*jX o a 

Case V. 

(2) 

(3) 
Since 6 is a multiple of 2 and 3, the least common 
denominator of the four fractions will be the least common 
multiple of 6 and 8. Now 6 and 8 are both divisible by 
2, and the quotients are 3 and 4 ; hence 2x3x4 = 24 = 
the least common denominator : then 

24-7-2=12, and* xi| = i}) 

24-=-3= 8, andfx t =ii 17 ,. . , 

24-1-6 = 4, and i X I = 5 ^^^^^^^^^^ ^^^^^^^d. 

24—8= 3, andixi =fiJ 



72 TDLOAB FRACITONS. 

(4) 

3x4 
■f of^= = 1-; and 5i = J^; hence the fractions 

are }, {, -^^ and ^ : therefore 



1x5x2x19= 190^ Therefore the required fractions 
3x3x2x19= 342 are 
11X3X5X19 = 3135 . ^, |4,, -v^, ^. 
2X3X5X 2= 60 

3X5X2X19= 570 

(5) 

3x5 

i of li = i of 4- = = 44- : hence the fractions are 

4x4 

+1> +ij Vt» and f : therefore 

llXl6xllX 7 = 13552^ 

15xl3xllX 7 = 15015 The firactions required are 

5x13x16x11 = 11440 1 
13xl6xllx 7 = 160161 

(6) 
*of4*=|ofl = ^; f of4 = /r,and + of2i = i-ofJ = 

-f^; hence the fractions are -{-, /,-, and •^. Since 5 is 

contained in 20, the least common denominator is 20x21 

= 420: then 

4204- 5 = 84, and \ x«=iH] 

420-r-21 = 20, and /^ x If = t A ?The fractions required. 

420-^20 = 21 , and W X ff = iU) 

0) 
The fractions are -f-, {^, -^-s i and 9 is a multiple of 3 ; 

hence 5x9=45 = least common denominator : then 

45-T-5= 9, and I- X f = U ) 

45-7-9= 5, and i X i = H iThe fractions reouired 
45-T-3 = 15, and^^x ii =-*A*-| ™^"^°^ required. 
45-M = 45, and f xii = -W-] 

Case VI., p. 76. 

(5) 
I of ld. = i of T*^. = f of tV of ,V. =ttW- =Tb^ 

(6) 
of i(Z. =1 of 1 of TV. = i of 1 of Vy of TV. = ^r^. 



TUIX>AB FRACTIONS. 73 

(7) 

tV. = tVX 205. =tVX 20x 12d =:-V-^. 

(8) 
f of 1 dwt. =f of ^ oz. = f of ^ of T*r lb. = y^TT lb. 

(9) 
f lb. = f of T^ff cwt. = ^tr = -yf T cwt. 

(10) 
7tVt hhd. = ttVt o^ 63 gall. =tAt of 63 of 8 piuts = 
tV pint. 

(11) 

-)V of 1 month = -fV of 28 days = {4 days. 

(12) 
7s. 3<f. = 87</. ; also H. = 240d. ; .-. fraction = //T = Hi' 

(13) 
6 fur. 16 po. = 256 poles; also 1 mile = 320 poles; 
^, fraction required = -flf = f mile. 

(14) 
f/. = f of 20s. = -V^. = -y- of ^^ guinea = -^j guinea. 

(15) 
i cr. =i of 55. = -V-^« = -^^ of -^ guinea = tVt guinea. 

(16) 
i half-cr. =\x2is. = iX^'=H shilling. 

(17) 
f moi. = f X -*/-s. = f X -V- X i cr. = -J^ crown. 

3 fur. n po. yd. 2 ft. 4f in. = 27 1 54f in. = -J ^ya^^ in., 
and 1 mile = 1760 yds. = 5280 ft. = 63360 inches; .-. 
'"V" X T3+ffTr mi. = f mile. 

Case VIL, pp. 76, 77. 

(2) 
4 V20 

(3) 
, . 2X21 2x7 ,^ . „, 



*^4 VULGAB FBACTIQI98. 

(4) 

4X5 

f cr. = -y-5. = -yL^s. = 2s. lOid. | 

(5) 
13 X 27 
H moi. = -^^5. = -W^. = 1 8s. 5W. +1 

(6) 
*l^'"=—^oz. = -836-02. = 7 oz. 4dwt. 

4 lu 4x16 

t Id- =— jj— oz. =-^ oz. = 9 oz. 2f dr. 

(8) 

5X5 
f ell E. = -g- qr. = -V- qr. = 2 qrs. 3i nl. 

(9) 
5x4 
8 ac. = -^ro. = |^ro.=2ro. 20 po. 



(10) 

, ,,, 2X54 ,_ 2x18 „ 
tV hhd. = —^ galls. = — ^ galls. = -^ galls. = 

7 galls. qt. 1|. pt. 

7x4 

* tun = -^ hhds. = i hhds. = 3 hhds. 31 galk. 2 qts. 

7x4 
{. cwt. = -^ qrs, =-V- qrs. = 3 qrs. 3 lbs. 1 oz. 12i drs. 

(13) 
* *"*"■ "^ ~9~ ^^- = "^ ''"*^- = "* •'"»''• 1 pt- 1 gaU- 2* qte. 

7 X 24 
^ ^^y =" I3" ^^«- = -W- hw. = 12 hrs. 55 min. 23 ^ sec. 



ADDITION OF rBACTIOlTS* 75 

(15) 
,, . 35x8- 35X2- ,. . 
^^ "108* ~2T~ ^"'•• = H '«'• = 

2 fur. 23 po. 3 yds. 2 ft. 7^ in. 



ADDrriON OF FBACTIONS. 

•4-ofl=ix* = i; then 
5+44-2 
i+*4-i = i+*+*=-:^:^g^^= «i^=li;and7+li = 81. 

♦ of + = T^f then 
* + A+TV = ff+H+W = ^^^^^^^ = lf=lW; and 

9+lVr = 10Vr. 
(6) • 

tV of 6t = TVX-V- = ^y-= « =6A; 
|of* = y^=f;then 

and 6-f7-fiH= 13Hi=8um. 

(1) 

i+4+* of 1 = i+i+i = ^5±^t^ = iH= It'^ ; 

and 2 + liVr = StVjt = sum. 

(8) 

fof5..W. = l^ =0 4 1* 

4 

4 of + of ns. 2i(f. = ?ifl^ =0 2 34 

15 

f of 5/. 6fi. lid. = j:; = 3 16 li 



Sum = £4 2 61 



76 Al>I>ITION OF FRACTIONS, 

£. s. d. 

f of 15?. = -y-Z. = 4 5 8* f 

3fl. =-y4.=3 8 6i f 

^off of ^^of 1?.= I?. =0 2 lOi f 

4 off of l5. = ^. = 3i f 

Sum = £ 7 17 5-j- f 
(10) 

lyd. = . . . =f= tV 

I ft. =lxiyd. = iyd. =i= -^^ 

Qy 1760 
i mile = — ^- yds. ^ 3 X 220 = 660 

Sum = 660H yds. 

00 

days, hr». 

^ week = ^ days = 2 8 
i day •= ^ hrs. =0 6 
i hr. = . . i 

Sum =2 14* 

(12) 
i-+4of|=-J-+4 = =^ = T5V;then4+3+A = 7TV = sum. 

(13) 

^ . 5X21 5X7 . ^- «• ^• 

^gui. = — — -5. = — T-^. = -V-s. = 11 8 

y u 

3x 27 

fmoi. = — - — ^s. =-SgL-s. =0 10 H 

8 

Sum = £ 11 9i 

(14) 
f cwt. =— — qrs. =-y-qrs. = 2 8 

81^ lb. = 8 lbs.+^^|— oz. = 8 13^ 

3W 
Sum = 2 17 ItV 



SUBTRACTION OP FRACTIONS. 11 

yd. qr. nl. 

3*ells E. = 174qr8. = 4 1 2 
4i yds. = . . 4 2 

Of 

Sum = 8 3 2f 

(16) 

ihhd. =-— — galls. = — - — galls. =40 2 

5x4 
f gall. =-y-qts. =-y-qt8. = 2 If 

iofiof lpt.= |pt.= .... Of 

Sum = 41 2if 



(17) 



0«. 



ioff of7Alb.=fXfXHX-V-oz.=26A• 
f ofTBrof5|oz.=fXT8rX-V-oz. = 2jfff 



Sum = 28f ff H 



SUBTRACTION OF FRACTIONS, p. 80. 

(5) 
■nnr—f = 7w""fJS"= ;j^q == rrJ* 

(6) 
6&^-l4f=68i-14f = 68U-14/r = 54Jf. 

14i-iof 19 = 14i-12i = 13{l-12T«,=l/,. 

iZ. =10 foz. =-i^dwt. =12 

Is. = 09 5 

Dffi = 93 ^dwt.=-?-i— gr. = 21 

■~'^~^~~ 8 

Diff. = 11 3 
h2 



78 MULTIPLICATION OP FRACTION^. 

(10) 

2x3 mi. fur. po. 

I league = miles. .=200 

o 

T^r mile =^-fur.=-V-for. = 5 24 

Diff. = 1 2 16 . 
(11) (12) 

wk. da, hr. mi. cio*. qr. lb. 

.7000 4f cwt. =4 1 20 

9Adays = l 2 16 48 14 rV lbs. = 0_0_14A 

Diff. = 5 4 7 12 Diff. = 4 1 5^ 

(13) (14) 

1004 =10044 cwt. qr. tb. OM. dr. 

foflO= tX S^^cwt. =8 2 22 6 61- 

Diff ="932 ^ '^'^' ^ ^^^' = Q 2 3 9 2f 
— Diff. = 8 18 13 4^ 



MULTIPLICATION OF FRACTIONS, p. 81. 

(3) 
4x5 1x1 

15x24""3x"6 



"iV X tr -- TTTTTTT — « . :~A = -nr* 



(4) 
9X1 

2x8""^" 
(5) 



4iXi = iXi = ^-^-'' 



4of7x* = iX*=|^ = i = lf. 

(6) 
|offx4of3|=fxfXiX-'^ = ^i^\^=H. 

0) 

4*X*offXl8i = iX*XfX V- = ¥^^-^ 

1X4X7X5 . 

s= _J-5JL4_ — n 9 



DIVISION OP FRACTIONS. 79 

. ^ . 1X13X1X1X3 

(9) 

iv'vAviv .. _ 1X 1X2X1X25 
iX^XfXfX V-i^j^,^i^3-«-2A. 

(10) 
^XiX^XiX-V- = ^3^^^ = 2x2x3x44 

= 528. 
(11) 

+x-^x|x-v-=^^=W- 

(12) 



DIVISION OF FRACTIONS, p. 81. 

(•3) 

2x3 
f-J-* = fXf = ij^=f. 

(4) 
-'^-5- J = -»^^ X f = -^ = 4i = 2if. 

«>X7 \ 

(5) 

(6) 
i-i-1- = iXl=TV 

(7) 
4ofi-^4ofl = j-i-4=iXt=f. 

(8) 

5-^-^=-5-XJ7^=-y- = 7f. 

52051 -r 4 of 91 = U4ii X T JT = Hff = 1 !*• 



80 HULE OF THBKE 19 FBACTIONS. 

(10) 
100 -s- 4i = H* X A = -V^ = 20|4. 

(in 

(12) 

5 V 25 X 1 

(13) 
U = f, and 2i=J, .-. f -J-J = f xf = T»r. 

(14) 

i of 31 =* of -»^= J^, and i of 4i^=i of -V-=*; 
hence -V--^ f = -V- X f = U = ItV- 



(15) 
(16) 

(11) 

"'• "^^ ' • ^*^ 9X265 3x265 '^* 

(18) 
* of 7i-r 14 = * of-V-XT'T=-V-XTV=T+- 



EULE OF THREE IN FRACTIONS, p. 83. 

(2) 
i yd. : -V- yds. :: J/. : -V-Xix4=-*/-4. = 4;. 4».5j(li 



(6) 
li of 5 qrs. : 2^ of 3 qrs* : : \ gui. ; 

or-V-- i :: iX|4?. : fX|Xj*XA = 

7X1X4 7x7^ ^^^^ ^^ . 

2x10x9 5X9 ^ * ^ 

^gall. : ix4x63 galls. :: il : JXiX-'i^X 5 Xl = 

5x4x7 = 140/. 



BULB OF THSEB IN FRACTIOirS. 81 

(8) 

3ix24i = ix-V-=^f*-yds.; and 6s. OW. = 290 fer. ; 

/. 1 yd. : iji. yds. : : ^^ far. : x»iL x AfL far. = 2469&t far. 

= 25/. 14». 6*rf.i. 

(9) 

It in. : 12 in. :: 12 in. : 12x12X7^= ^^^^^^ 

'"35 

= 18f)- in. in length, 

(10) 
The cost of carriage varies as the weight and distance 
jointly ; 
.'. 2itonsx2TV"*i' : iVtonx Imi.:: A-gui. ; 

or, ixH : tV :::A^x2lxl2x4far. : 

3x21x12x4x2x10 3x21x12 3x21x6 .^.- 

40X20X5X29 10X5X29 5x5x29 ^" 

(11) 
8is. : 5s. : : 6iVoz. : \y.HX-?T=\^oi.-^ oz. 

(12) 
llAtw- : IHhrs. :: 35* days : -r^xH-XT'iV = 

8x119 *** ' 

(13) 
5 qrs. : 3 qrs. : : 1 8f yds. : -Lfi- X i = -W- = 1 1 yds. 1 qr, 1 J- nl. 

(14) 
iyd. : Hyd. : : 2iyds. : |^x-V-Xf = fS^yds. for 1 coat; 

/. 976 X n = ^^^^ ^^ = ''^^ yds. = 4531 yds. 1 qr. 2f nl. 

(15) 
iyd. : Uyd. :: 3fyds. : -^xtX* = 3x3 = 9 yds. 



( 82 ) 

DECIMAL FRACTIONa 
ADDITION. 

(2) (3) , (4) 

316-25 3-5 . 276- 

86-125 41-25 54-32I 

631-4725 927-01 -65 

6-5 2-0073 112- 

358-865 1-5 1-25 

^^'<^2 Sum =981-2673 -04 63 

Sum = 15062325 Sum =444-2673 



SUBTRACTION. 

(2) (3) 

127-62 6213-725 

'3'725 162-25 

Diff. 113-895 Diff. eOsTi TS 

(^) (5) ~ 

3760-279 1828- 

'*23-0076 2-943764 

Diff. 3337-2714 Diff. 1825-056236 



MULTIPLICATION. 

Rule I. 

^2) f3^ 

23-15 '^3478 

§96735 -:?^ 

79347 253912 

238041 126956 

158694 507824 

I136J88305 Prod, _:520773512 Prod. 



MULTIPLICATION OF FRACTIONS. 



83 



(4) 

•385746 
•00464 

1542984 
2314476 
1542984 

•00178986144 Prod. 



(5) 
1-570796 
26-3719 

14137164 
1570796 
10995572 
4712388 
9424776 
3141592 

41-4248750324 Prod. 



Rule II. 





(2) 




(3) 


245-378263 


• 


•248264 




5834-27 




432527 


1717647841 




1737848 


49075653 




49653 




9815130 




12413 




736135 




496 




196302 




74 




12269 




10 


17774-83330 




'180049 


(3) 




(3) 


(4) 


'24826^ 


• 


•248264 


8634-875 


432527 




432527 


7257-348 


173785 




17378 


6907900 


4965 




496 


345395 


1241 




124 


25905 


50 




5 


6044 


7- 




1 


432 


1 




•1800 


17 


•18005 






6 
Product = 7285699 



( 84 ) 



DIVISION OF DECIMALS. 



(2) 
•7854) 14-0000000(l7-825, &c. 

7854 

61460 
54978 



(3) 

64-25) 234-70525(3-653 
19275 

41955 
38550 



64820 
62832 

19880 
15708 

41720 
39270 

2450 

(4) 
100)2l7-568(2-175, &c. 
200 



34052 
32125 

19275 
19275 



175 
100 

756 
700 



Obs, The quot. is the same as 
the dividend, only the decimal 
point is removed two places to 
the left hand. 



568 
500 

68 



(5) 
'7854)15-00000000(19-0985, &c. 

7854 

71460 
70686 



(6) 
•1107)298-8900(2700 
2214 

7749 
7749 



77400 
70686 

67140 
62832 

43080 
39270 

3810 



00 

•888)888-000(1000 

888 

000 



BEDUCTIOK OF DECIMALS. 



85 



Case II. 



(2) 



2-257432)721-n562(319-467, &c. Ans. 
677230 



43945 


, (3) 


22574 


3-14159)12-169821 


21371 


942477 


20317 


274505 


1054 


251327 


903 


23178 


151 


21991 


135 


1187 


16 


942 


15 


245 


1 


220 




25 




22 




3 







REDUCTION OF DECIMALS. 

Case I. 

(3) (4) 

28)5-00000(-l7857, &c. 182)1 10-00000(-6043956, &c. 
28 1092 



220 
196 

240 
224 



160 
140 



200 
196 



800 
728 

720 
546 



1740 
1638^ 

1020 
910 



1100 
1092 

8 



86 



KEDUCTIDH OF DECIMALS. 



(5) (6) 

192)3-000000(-015625 3842)275-000000(-071577, Ac 



192 

1080 
960 

1200 
1152 

480 
384 



960 
960 



[12 

1728<12 

[12 



I I I i:i:i I 



<7) 
US' 

1-0833333 
•0902777 
•0075231 Ans. 



26894 

6060 
3842 

22180 
19210 

29700 
26894 

28060 
26894 

1166 
(8) 



3X3 



= ♦ 



= •444444. 



4 
20 



(2) 
2-000 qrs. 

4-500 cwt. 

•225 ton. 



Case II., p. 91. 
(3) 



4 

4 



2-000 nis. 

3-500 qrs. 

'875 yd. 



60 
60 
24 



24 
365 



(5) 
12-0 hre. 

]09'5 days. 

•3 year. 



27 



4 

12 

3 

9 



I 



(6) 
3-0000000/. 12 

ll-7500000d 3 

19-9791666*. 1760 

6-6597222 

•7399691 mot. 



(4) 
50-400 

15-840 min. 

18-264 hre. 

•761 day. 

(7) 
6-00000000 in. 

1-50000000 ft. 

17-50000000 yd. 

-00994318 mL 



3 

12 
3 

5i 
2 

11 
40 

8 

3 



(8) 
1-000000 b.c. 

3-333333 in. 
0-277777 ft. 
1-092592 yd. 
2 



24 



2-185184 
0-198653 po. 
0-079716 fur. 
2*009964 mi. 
'669988 league. 



60 
60 
4 
6 

7 
4 



(9) 
56-0000000 sec. 

59-9333333 min. 

23-9988888 hrs. 

5-9997222 

4-9999537 days. 

1-%142791 week. 
•4285698 month. 



REDUCTION OF DECIMALS* 



87 





Case III. 




(2) 
•76498 gm. 
21 


(3) 
•6255. 

12 


(4) 
•8322916/. 

20 


76498 
1 52996 


7-500(f. 
4 


16-64583205. 
12 


16-06458*. 
12 

•77496(^. 


2^000 
Ans. 7id. 


7-7499840£f. 
4 

2-9999360/. 


4 

3-09984 




Ans. 165. W. 


Ans. 16s. Old. 






(5) 
-6725 cwt. 

4 


(6) 
•67 lea. 

3 


(7) 
•61 ofa tun of wine. 

4 


2-6900 qr. 
28 


2^01 mi. 
8 


2-44 hhd. 
63 


55200 
13800 


0-08 fur. 
40 


132 
264 


19-3200 lb. 
16 


3-20 po. 
5i 


27-72 gall. 
4 


5-1200 oz. 
ns.2qrs, 19lb. 5oz. 


1-10 yd. 
3 

0-30 ft. 


2-88 qt. 
2 

1-76 pt. 




12 

3-60 in. 
3 


Ans. 2 hhds. 27 galls. 
[2 qts. 1 pt. 




1-80 b.c. 




Ans, 2 mi. 


fur. 3 po. 1 yd 

(^) . 
•461 ch. 

36 

2766 
1383 

16-596 bush. 
4 


. 3 in. 1 bar. 


• 


2-384 pks. 


Ans. 16 bush. 2 pks. 



88 



BULB OF THBBE IN DECIMALS. 



(9) 
•42851 mo. 

4 



1-71428 wk. 

7 



(10) 
2-0 rd. 
3*5 ac. 
092 



4-99996 days. 
24 

399984 
199992 



70 
315 

'3220 ac. 

4 



23-99904 hr. 
60 

59-94240 min. 
60 



1-2883 rd. 
40 



11-5200 po. 



56-54400 sec. 



Ans. 1 wk. 4 days, 23 hrs. 59 

[min. 56 sec. 



(11) 
•9946gui.x21 = 

•3492/. X 20 = 
Diff.r 



[11 -52 p. 

Ans. I rd. 

20-88665. 
6-9840 S. 

13-9026S. 
12 

10-8312^. 
4 



AmA3^.l0id. 3-3248/. 



RULE OF THREE IN DECIMALS. 

(2) 
As 1 oz. : 1 lb. 10 oz. 10 dwts. 4 grs. : : 5s. &cL 

or, 1 oz. : 22-50833 oz. : : 5-55.;. 

.-. price =22-50833 X 5-5 = 123-7958*. =6Z. 3s. W. 

(3) 
As 10-5?. : 283-875Z. ; : 56 qrs. 

.-. quantity = ^ ^- = 1514f qrs. = 504 Fl. ells, 2| qr. 



10-5 



(4) 



As 75. 9id. : 25/. 185. Hd. : : 4 qrs. 

or, -389583/. : 25-9072916/. : : 4 qrs. 

- 4x25-9072916 ._ ^, ,, , 

.-. quantity = ___ = 266 qrs. = 53 ells, 1 qr. 

(5) 
As 14 lb. : 3 cwt. 3 qrs. 19 lb. : : 1/. 25. Qd. 

or, 14 lb. : 439 lb. : : M25/. 

, 1-125x439 493-875 „, ^,,^, • , 
.-. value = = - , =35-2767/. =35/. 5s. 6id. 



14 



14 



CIBCUIATING DECIMAJLS. 89 

(6) 
As Hi cwt. : 44 cwt. : : 50 miles; 
or, 14-5 : 4-5 : : 50 miles. 

• distance = ^^2^ = 155172 miles = 1 5 mi. 4 fur. 5 p<>. 

14-5 

As 205. ; 12-5S. : : 240 coins. 

12-5x240 ,^^ . 
.-. number = -^ = 1 50 coins. 

(8) 

. j3 sailors 1 . J 100 sailors 1 . . ^^^ w 

^^ [9i months [ ' 128 J- months J ' " ^• 

J 3 sailors l . i 100 sailors 1 . . .Q.g/ 

^^' \9-25 months! ' 128-428571 months | ' * 

. 2842-8571x40 2^ ^^^^^^ ^ ^^^^ 
27-75 

As 1 ^n : 1-5 oz. : : 3-255. 

or, 1 grain : 720 grains : : 3-255. 

.-. he sold the stone for 3-25X 720 shillings, or 117?. ; 

and his gain = 1 17?. -63Z. = 54?. 

Also, to find the gain per cent, say as 63?. : 54?. : : 100?. 

54x100 j^, 

.-. gain per cent. = — -^ — t. = o5t. 145. o^a. 



CIRCULATING DECIMALS, p. 95. 

Case I. 

(2) (3) ..(4) 

.3 = ^=i. •69 = W = -[V. -64 = ^*1 



TT- 



• 169230 85470 .. 

(6) 0) 

1*285T= 999999 -'^- ® 9999 '''\ 

i2 



90 ADDITION OF CIRCULATING BECIMALS. 

Case II. 

(4) 
5 925-5 5920 592 

9990 " 9990 ~ 999 



5925 = ^^..^ = :^;:7^ = ;;;;7. = gf ^ws. 



(5) 
.. 987-9 978 ,^^ . 

•^^^^^ =^99000 =99000 =-*^ ^^^• 

(6) 
'- 47543-47 47496 ^,_ . 

^•^^^^ =-9990— ="9990 =^** ^"^• 

0) 
. 8497133-8 8497125 

'^^^^^"^^^^ - -999999000 = 999999000 = ^»*^ ^^• 



ADDITION OF CIRCULATING DECIMALS. 

(2) ' 
•A 36 -A 9 . 36 + 9 45 .- , 

•'^=99' •'^ = 99-'- ^''"^"=--99- = 99 = '^^^'"- 

(3) 

• 6 , ;.«orH 142857 
•6=-; ana-142857=-— — -, 
9 999999 

. ,, 666666 . 142857 809523 '^,' , 

.*. the sum = — - = r7r- = '809523 Ans. 

999999^999999 999999 

(4) 

•^4>-945=?g,and.769236; = lgp2; 
9' 999 999999 

• thAo» 333333 945945 769230 ^-^ 

.. tne sum = j l- =2*048^0^ Aii'i 

999999^999999^999999 ^ "^«^"« ^^«' 

(5) 
'67-345 ==g2 g45 -673 66672 ; • • 8621-8 8613 
. . ^ . 990 990 ' ^^^^^ 999 - 999 J 

'24 = Z3 J • 8 

gg» and '8=-; which fractions being reduced to a 

common denominator, the sum of the numerators divided 
e denominator will give the sum = 77-6983892. * 



ADDITION OF CIRCULATING DECIMALS. 91 

(6) 
;^ 5 •; 25 • 41-4 43 • • 651 . •• 

•^=9= -=^^=99' •*' = -9(r = 95' ^^^=999' """* '"' 

342 

The fractions being reduced to a common deno- 



990 



•o 



22829625 

minator, their sum = — = 2-282964'7 ; which, to- 

' 9999990 

gether with 93, the integral part, will give the sum re- 
quired = 95-2829647. 

^ 999' 10' -^^ 90 90' ^ 90 90' 

• • 9 
•09= — ; the sum of which fractions, when reduced to a 

yy 

275354 

common denominator = ^ ^^ = 2*5057239 ; which, to- 

109890 ' 

gether with 221, the integral part, will give the required 
sum = 223-5057239. 

(8) 
357 • 38-3 35 • 21-2 19 

•^"=1000^ •3«=^0- = 90=-2^ = -90-=90^ ''''' 
2965-296 2669 ^^ • 8496-849 7647 ,- 

9000 9000' 9000 9000' 

176-17 159 ,' 523-52 471 ^^^ • 

= ; '523 = = ; '30048 = 

900 900' 900 900* 

30048-3004 27044 ^. r u- u i- *• u 

: = — -— • ; the sum of which fractions, when 

90000 90000 ' 

reduced to a common denominator = =3*10371 ; 

90000 

which, with 5971, the integral part, will give the sum 
= 5974*1037i. 

(9) 
• 162 •• 9 •• 93 • 26-2 24 

•'^^'i-r •«^ = 99''«^ = 99''=^«=-9r=90' 
• 769230 ^ A 83-8 75 5 

•'««^« = 9-99999' •«^^ = -900-=900' -^=10' '^^^ = 

,: the sum of which fractions, when reduced to a com- 

999 



92 SUBTRACTION OF CIHCUIATINO DECIMALS. 

3989157865 „ „„~^,^.i . . . . 
mon denominator = = 3 6265107 1 ; which, to- 

gether with 336, the integral part, will give the required 
8uin=339-62651077. 



SUBTRACTION OF CIRCULATING DECIMALS. 

(2) 

476-32 = 476H = 476f 8 n = 'i^^»'M?- 

and 84-7697 =84f«^; .-. the difF.=39UUf = 391-5524. 

(3) . 

3-8564 = 3MU; and -382 = 4^ = *m ; 

38179-3784 34395 , ^^^■ 
whence 3f|f J_^Jb^= —- ^__ =3-4/42. 

427=l|;and-034=^;thedifr. = ^ = .392. 

. (^) . 

3-856 = 3 JU; •038 = TrV^; 

.-. 3tU-i!?oV = 3fJS =3-817= difference. 

• ^. J :« ^ 48600 

121-4627 = 1274 o^H ; and 48-6 =-ggg- ; 

therefore 127HU— *-*tF = l8-814i29 Ans. 



MULTIPLICATION OF CIRCULATING 

DECIMALS. 

(2) 
>.. 1117 , nA 24 8 
37-23 = 37H = 37,V = -3Q-; and-26=- = -; 

1117 8 8936 . 
^^^^^-30-^30 = -900- = ^^^^- 

►,. 25723 , _ • Q^. 788 
8574-3 = 8574-^=— ^5 and 87-5 = 87} = — ; 

2J723 788^20269724^ .^.^ 

3 9 27 



• • 



DIVISION OF CIBCULATING DECIMALS. 93 

(4) 
3.973x8 = 3mx8=?«^=?l|?=31-i9i. 

(5) 

49640-54x;?^=?^55S^'=34998-4199003: 
99999 99999 

• (6) 

85 • • 297 1 1 



DIVISION OF CIRCULATING DECIMALS. 

. . _ 31896079105 
319 28007 112= 319-28007TTTWW<r = 99900000 

6881 
also 764-5 = 764 J =-^ ; 

31896079105 6881 31896079105 - _. . 
• -: = ='4176-4.715. 

" 99900000 • 9 76379100000 

(3) 

234-6 = 2341=^1*; and -7=^; 

... JLjj..^ J =ioAxf= «J^ =301-714285. 

(4) 



• • 



13-516953^ = 13fHI*H; a'so 4*297 =4iU;^ these two 
fractions reduced to a common denomination become 
^3^^69398 ^^^ 42972930 ^^^^^ ^^ ^^^^ ^^^^ 

9999990 9999990 

, , 135169398 ^,:-,, ^. ^ ._, 

the 1*^' = "72972930"" quotient required. 



94 DUODECIMALS. 

(5) 
41-9717 = 41|i}f ; and 34-12 = 34H; the fractions re- 
duced to a common denominator become - and 

?^l^; theformer divided bytbelatter = |i^ = l-23. 



DUODECIMALS. 
(3) (4) (5) 



ft. in. 

14 9 






ft. 

7 


in, 

5 


ft. in. 
7 10 


4 6 






3 


9 


8 11 


59 






22 


3 


62 8 


7 4 6 


1 




5 


6 9 


7 2 2 


Ans. 66 4 6 




-4/15. 


27 


9 9 


Ans. 69 10 2 


(6) 










0) 


ft. in. 

5 7 








24 


6 


1 10 








16 


3 


5 7 








392 





4 7 


10 






6 


1 6 


10 2 


10 






9)398 


1 6 sq. feet. 


20)61 5 


6 







44 


2 10 sq. yards. 
3 


£3 1 


5^7W. 




2,0)13,2 


8 6 










£6 ] 


L2 84* Ans. 



* It may perhaps require some explanation to enable the student 
to perceive how this result is obtained ; but let him donsider that 
the row 44 2 10 means 44 square yards, ^ of a square yard, and -f^ 
of a square yard. And the line 132 8 6 is formed by multiplying 
44 2 10 by 3, and carrying 1 for each 12 ; because they are duo- 
'decimals. Again, the line 132 8 6 means 132 shillings, ^ of a 

Uing, and ^ of a shilling; or 132 shillings, 8 pence, and 2 



DUODECIMALS. 95 

(8) (9) 

ft in. ft, in, 

7 10 74 9 

6 8 11 6 

5 4 822 3 

37 4 6 

9 )859 7 6 

95 6 2 
3 



19 10 
3 11 

59 6 
18 2 


2 


77 8 


2 
3 


233 


6 
2 


456 1 



7 


12)3262 7 





20)27,1 10 


7 


£13 11 lOi 



286 6 6 

6^;. is i 47 9 1 

Zd. is i 23 10 6 6 

IK is i 11 11 3 3 

2, 0)37,0 1 4 9 [exact. 

£18 10 l^v + T^T^. 



(H) 



ft. in. 

97 8 
(10) 9 10 

ft. in. 879 

58 6 81 4 8 

54 9 



9)960 4 8 sq. feet. 

43 10 6 106 8 6 2 8 8q.yds. 

9) 3202 10 6 213 5 5 4 

355 10 6 e^.is^ 53 4 3 1 4 

1 2disi 17 9 5 5 

1423 6 Kisi 4 5 4 3 1 

W.is* 177 11 3 Kis j 2 2 8 1 6 

\dS& h 88 11 7 6 2,0)29,1 2 8 11 8 

1 2)1690 4 10 6 £i4ni 2d+Tg^.+VA^. 

2, 0)14,0 10 4 10 C+TTPff^. 

£7 10tV^.+tJ^. 



S6 







INVOLUTION. 


8 


(12) 

in. 

3 


. (13) 

ft, tn. 

30 6 


6 


6 


3 



49 6 4) 91 6 [nifter. 

4 1 6 22 10 6= length of 
9)53 7 6 52 8 = length of 

5 11 6sq. yaids. 1189 6 [building. 
6 15 3 [roof. 



35 9 1204 9=areaof ] sideof 

6d. wi 2 U 9 2 [sides. 

lid. is i 8 11 3 100) 2409 6= area of both 
2,0 )3,9 5 8 3 [.^1^. 24 1 1 8, &c. 
£l 19s. id.+ ^.+ 10 

240 11 4 8 
6 is i 12 6 10 

2,0) 25,2 11 U 6 [^1^. 

£12 125. lid + +|cf. + 



INVOLUTION. 



(4) 
35 X 35 = 1 225 = square of 35 ; 
1225 X 35 =42815 =cube of 35. 

(5) 

ixlxlxl=AV = (*)* ^ws. 

(6) 
li=i; hence|XiX-J = if = 2if ^rw. 

O) 

6-03X 6-03X 6-03 = 219-256227 =(603) » ; and 
(603)» x(6-03)'? =48073-293078275529. 

■i-XiXjX-J-XiXi = TH = (i)% the sixth power of -J-. 

(9) 
•009 X -009 X -009 = -000000729. 

(10) 

3|-= Y ; and */-X-V-X.-V^X-»/. = -411^= 133*14- 
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EVOLUTION. 


BXTSACTION OF 8QDAKE BOOT. 


(3) 


(4) 


106929(327 Ans. 
9 


16777216(4096 Ans. 
16 


62)169 
124 


809)7772 
7281 


647)4529 
4529 


8186)49116 
49116 


(5) 


(6) 


43046721(6561 Ans. 
36 


3-17218120(l-78106,&c 

1 


125)704 
625 


27)217 
189 


1306)7967 
7836 


348)2821 
2784 


13121)13121 
13121 


3561)3781 
3561 




356206)2202000 
2137236 




64764, &c. 


0) 


(8) 


•000327 5400(-01 809, &c, 
1 


A = '4i666666(-6454, &c. 
36 


28)227 
224 


124)566 
496 


3609)35400 
32481 


1285)7066 
6425 


2919, &c. 


12904)64166 
51616 




12550, &c. 
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EXTRACTION OF THE SQUABE BOOT. 



(9) 



(10) 



61-= 6-46o6oO(2-529, &c. l6oo6oo6o6(3-1622, &c. 



45)240 
225 



502)1500 
1004 



5049)49600 
45441 



4159, &c. 



61)100 
61 



626)3900 
3756 



6322)14400 
12644 



63242)175600 
126484 



49116, &c. 



(11) 



(12) 



• • • • 



• • • • 



2-00000000(l-4142135 
1 


5-00000000(2-23606 
4 


24)100 
96 


42)100 

84 


281)400 
281 


443)1600 
1329 


2824)11900 
11296 


4466)27100 
26796 


28282)60400 
56564 


447206)3040000 
2683236 


3836, &c. 


356764 
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EXTRACTION OF THE CUBE ROOT. 



Rule I. 

(2) (3) 

389017(73 

7 49 343 1 1.... 

J_ 46017 i 

14 _98 2 2_ 

JL 147 }_ 300 

213... 639 303... 909 



15339.. -46017 



1092727(103 
1 

092727 



30909... 92727 



(4) 



6 .. 
_6 

12 .. 
_6 

187 . 

7 

194 • 

7 

2018 
8 

2026 

8 

,20^4 



36 



311897-910(67-81683 
216 



72 



95897 



108 
1309 

12109 84763 

1358 



11134910 



137905 
20 



4 
3 



13467 
. 16146 

1362846 10902768 

■ 16208 232142 

137926 

94216 

82775 

11441 
11038 

403 
413 



137925 
20 



7. 
3 



13794 
1 



6 
2 



13795 
!_ 

137,9,7 



8 
2 
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EXTBACnON OF THE CUBE BOOT. 



(5) 



(6) 



40*5224(74 444194947 (763 

7 . . .49. . .343 7 49 343 

7 



62224 



101194 



14.. .98 

_1 147 
214. 856 



15556.. 62224 



2.. 
2 

4... 
2 

63. 

66. 
3 

699 
9 



708.., 
9 

71708 



14.. 

J7 

216. 
6 

222. 
6 



98 

147 
1296 

15996. 
1332 

17328 



95976 
5218947 



2283.. 6849 



1739649 5218947 



0) 



13-666666666(2-3908 
_8 

5666 



_8 

12 
189 



1389 


...4167 


198 


1499666 


1587 




6291 




164991 


..1484919 


6372 


14747666666 


17136300 




573664 




1714203664.., 


13713629312 



1034037354 



(8) 
5130 "513 "27^° ^27'*"^3^27"*' 



EXTRACTION OF THE CUBE BOOT. 101 



(9) 

•666666666C8735804 

_? 154666 

16 J^ 

Q 192 

247 1729 

_1 20929 146503 

254 1778 "81^3666 

_1 22707 
2613 7839 
3 



2616. 
3 

,26,19 



2278539... 

. .. 7848 


...6835617 
1328049 


228638 
130 


7 
9 




228769 
130 


6.. 
9 


...1143848 
184201 


22890 ( 
2( 


} 
} 




22892 
2 

228,9,4 


• • • 


... 183136 

1065 
915 



(10) 



•J... 


• . • *y • • . • 


474552(78 in. = one side 
..343 


1 

14... 


...98 


131552 .%78x78 = 6C 


7 
218.. 


147 
.. 1744 






16444.. 


..131552 



k2 



102 EXTB ACTION OF THE CUBE HOOT. 

Rule II. 

(2) 
In this example 4-913 = (1*7)' = that rational cube 

number which is nearest to 5: hence let 1*7 be the 

assumed root : then by the rule 

2x(4-913)+5 : 2x54-4-9l3 :: 1*7; 

or, 14-826 : 14*913 : : 1-7 

1;7 

14-826 )25'3521 (1709976 Ans. 

(3) 
Here 64 is the nearest cube to 81. 

.-.2x64+81 : 2x81+64 : : 4; 

or, 209 : 226 : : 4 : 4*3= first approximation. 

Also, (4-3)» = 79-507 ; 

or, 240-014 : 241*507 : : 4-3 : 4*3267 the 2nd approxim. 

(4) 
Now ^ = -4444, &c., and assume -7 as the cube root. 

Then as 2 X ('7/+ '4444, &c. : -8888, &c.+(-7)^ : : '7 ; 
or, as 1-13044, &c. : 1*23188, &c. : : -7 

2 

l-l3044)*862316(-763, &c. 
791308 

71008 



In this example 4-8 is a near approximation to the cube 
root of 117 ; for (4-8)' = 110*592. 
Thenas2(110*592) + 117 : 2x117 + 110-592 :: 4*8; 
or, 338-184 : 344-592 : : 4*8 : 4-89095 Ans. 

(6) 
The cube which is nearest to 51-125 is (3-7/ = 50*653 ; 

hence 

2X(50*653)+51*125 : 2x(51*125)+50*653 :: 3*7; 

or, 152-431 : 152-903 : : 3-7 : 3-711457 Ans. 

0) 
i = '5; and ('7)' = "343, which may be taken as the first 

approximate value. 

Hence •686+-5 : 2X-5+-343 : : -7; 

or, 1-186 : 1*343 : : *7 : '79266 a 2nd approx. value. 

If this value be used, we shall obtain at the next process 

937005, &c., for the cube root of i. 
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TO EXTRACT THE ROOTS OF POWERS IN 

GENERAL. 

(2) 

Here ?i = 4, r = l, a = 1,n = 2; hence by the rule 
(n+1) .A+(w — 1). N : (n-fl) N+(n— 1)a : : r; 

f. e., 11 : 13 : : 1 : 1*18 the new root. 
Substitute the value of the root, and there comes out the 
following proportion : 

5x(l'18y-f6 : 10+3x(l-18)* :: M8; 
or, 15-6938888 : 15-81633328 : : 1*18 

1 18 

1 5-6938S88 ) 1 8-6632732704 

1-18920, &c. ^715. 



In cases where the 4th root or 8th root is required, it 
may be found, by first extracting the square root, and then 
the square root of this square root will be the 4th root ; 
and the square root of this last will be the 8th root ; or as 
-in the following example. 

(3) 

The 8th root of 2 is required. 

Now the 4th root of 2 = 1-18920, &c., as in Ex. 2, just 
given. 

1-18920(1 0905, &c.,the 8th root required. 
J 

209)1892 
1881 



21805)110000 
109025 



975, &c. 



(4) 
The first root to be assumed is evidently 1, andn = 7 ; 

.*. 20 : 22 : : 1 : -f^ = the first approximation. 
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In the next process, n=2, n = 7, r = H, and A = (+^7 
= (l-iy = 1-9487171. 
.-.(n + l) A = 15-5897368 (n-1) a = 11-6923026 

(n-.l)N=12- (n+l)N=_16;^ 



27-5897368 : 27-6923026 :: I'l 

VI 

27-5897368 )30-461 53286 

1-10408, (fee. Ans. 



(5) 

HereN = 2, n = 9. Assume the root = 1-1. 
Then a = (11)" = 2-351947691. Also 
(n+1) A = 23-57947691 (n-l) a = 18-863581528 

(n-l)N=26;^ (n-flW=i?0^ 

39-57947691 : 38-863581528 :: 1-1 

VI 

39-57947691 )42-7499396808 

Quot. = 1-0801 Ans. nearly. 



(6) 

Here n = 27455 : and 30' = 27000 ; .-. let r = 30-1. 
Then a = (30-1)' = 27270 901, and n = 3. 
(n+l) A = 109083-604 (n-l)A= 54541-802 
(n-l)N= 54910- (n+l) N = 109820- 

163993-604 : 164361802 : : 30-1 

30-1 

164361802 
493085406 



1 63993-604 )4947 2902402 

30-167, &c. Ans. 
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ARITHMETIC PROGRESSION. 

Fboblem I. ! 

(2) 

Q — r- = -V- = 2 = the common dinerence. 

58-3 , , 

-- — - = ^-f = 5 = the common difference ; 

and 3+8+13+184-234-284-33+38+43+48+53+58 
= 366 miles = distance travelled. 

Problem II. 

(2) 

— ^.l =-f^+l = 21 =No. of terms. 

(3) 
(10-0)+tV = 100, and 100+1 =101 =:No. of terms. 

(4) 
(7-4)+i=:-J^Xf = 13,and 13+1 = l4 = No. reqi^ired. 

Pboblem III. 

(2) 
(l+21)x-^^ = ^=-^—^ = 11X11 = 121 =sum. 

(3) 
25 v24 
(1 + 24) X -V- = — ^^ = 25 X 12 = 300 strokes. 

(4) 
Here 1 + 1 = 2 = first term. 

100+100 = 200 = last term. 

902 V 100 

.-. (2+200) X-H-°-= ^ = 101 X 100 = 10100 yards 

= 5 miles 1300 yards. 

(5) 
(l + 1000)x-^i^= 1001X50 = 50050. 

(6) 

8—5^X26 = 8—81-= — | = the least term; 

(8-i)X-*^ = -\*-X-^«z^=llx9 = 99 = sum. 
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Problem IV, 

(2) 
Common diff. = — - — = ». = 2i ; therefore the means are 

3i, 6, 8*. 

(3) 

2 — 1 

Common diff. = = i; therefore the means are li, li, 1 J. 

4 

(4) 

3 — 2 

Common diff. = — — = tV ; •'•the means are 2^, 2i, 2 rV> 

2i, 24, 24, 2tV, 2i, 2tV. 



GEOMETRICAL PROGRESSION. 
Fboblem I. 

First term = J ; common ratio = 3 ; .*. the 10th term = |. x 3' 

= 29524i. 

First term =100; common ratio = i; .*. the 10th term = 

100x(*)" = TVjr. 

Pboblem II. 

(2) 
4x65536-1 262144-1 262143 „_„„, . 
-^ZT—= 3 3- = 87381 Ans. 

(3) 
„. Hx 59049 - 1024 87549^ __.„ . 
The sum = -r — = — j — = ' 75099 Ans. 

2 2** 1 

The last term = 2*" = 4194304; and the sum = -^- — - = 

8388607. 
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(5) 
The sum of all the farthings = = 4294967295 = 

lO^SUl 823|d = 894*7 8485s. SK = 44*73924;. 5s. 3id. 

(6) 

The first term in this progression is 1, the number of 

terms 64 (the number of squares on the chess-board), and 

the common ratio is 2. Hence the sum of all the grains = 

2" — 1 2**— 1 

-5— 7p = — p-^ = 2»*-l = 18446744073709551615. 

7680 grs. in ( 1 0)1844674407370955161,5 
1 pint. (768) 1844674407370955161 

64 pints in 1 8) 2401919801264263 pints. 
1 bushel, t 8)300239975158032 

4,0) 3752999689475,4 bushels. 
1,0000 )938249922,368 tons. 

938249922 the No. of ships req. 

Pboblem III. 

(2) 

J yLfi_=:256 ; .*. 4^256 = 4, the common ratio ; .*, the three 
means required are 24, 96; 384. 

(3) 

-«j^ = 32; .*. \^32 = 2, the common ratio; .'. the four 
means required are 6, 12, 24, 48. 

(4) 

s^i=:81; .*. >v^81=3, the common ratio; .*. the three 

means required are 9, 27, 81. 



( 108 ) 
BARTER. 

20 cwt. of tobacco, at 31. per cwt., are worth 60?., or 
14400 pence; therefore 

-i-H^= 1800 pounds = 16 cwt. 8 lbs. Am. 

(3) 
4 cwt. 2 qrs. of chocolate, at 4s. per lb., are worth 2016 
shillings ; therefore 

-a-V^ = 224 lb. = 2 cwt. of tea. Ans. 

37 pieces, at H. 125. 4d. each, are worth 37x1552 

farthings; and 25. did. = 134 farthings; hence 

37x1552 57424 

— — — = -j^ = 428|f reams. Ans. 

1000 yds., at 9ia. per yd., are worth 38000 farthings ; 
and lOi^. = 41 farthings; hence 

j_8^^ = 926f -t- yards. Ans. 



PROFIT AND LOSS. 



As 120?. : lOOl. : : lOOOZ. : -OjOfto^. = 833?. 65. 8d. 

(3) 
As I2d. : 100/. : : Hd : ^^^^h =^l. = l2l lOs. 

(4) 

lOOx 42 
As IZ. : IpOl : : 35. 6d. : ~ — = 4200d = 3505. = 17?. 10s. 

(5) 

A 1/?^ A^ inm 4X100 100 _^, . . 
As IQa. : 4a. : : 100?. : — -- — = -—- = 251 the gain per cent. 

16 4 

(6) 
As 1 lb. : 1121b. :: 4iJ. : 2?. 25. the cost price of 1 cwt. ; 
and 2?. 75. 4d. is the selling price per cwt. ; hence 55. 4d. is 
the gain by 1 cwt. ; then 

as 2?. 25. : 55. 4d. : : 100?. : 12?. 135. Uid.i^Ans. 
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(7) 
The seller loses 17i per cent. ; .•. 100— 17^, or 82^/.= 
the sum received for each 100/. laid out ; hence 
100/. : 82*/. : : 7s. 6d. : 6s. 2H Ans. 

(8) 
The value of 1 cwt. at Sid. per lb. = 49s. ; 

.•. 49 — 42 = 7s. = the gain upon 21, 2s. 

.-. 42s. : 7s. : : 100/. : 16/. 13s. 44. Ans. 

17* cwt. = I960 lb., which cost 36/. 15s. Also the price 
obtained for 1960 lb. = 1960x7* pence = 61/. 5s.; hence 
the grain = 24/. 10s., and 

36/. 15s. : 24/. 10s. : : 100/. 2 66/. 13s. 4d. Ans. 

(10) 

As 100/. : 112/. : : 10 guineas': ~VvS^ guinea =: retail 

price per cwt. ; therefore 

112 
•J— — r-r^, or -iV guinea, or 2s. Id. f/. = retail price per lb. 

"1 01) 

As 110 ; 100 : : 7s. : i^. = 6tV' =cost price per yard ; 
.*. 8*s. — 6T*rS»j or 2tV» = K** = g^^" P®r yard, when the 
cloth is sold at 8s. 6d. 

M 7« .7 ^nm 47X100 11 47x10, 

Also as ff : H :: 100/. : — -- — Xzr;: = -7: — ;r^« = 
^^ " 22 70 2x7 

235 

— ^/. = 33/. lis. Sfo?. = gain per cent. 

(12) 
28x4 = 112/. = cost price of the 28 pieces. 

60/. =8ale price of 10 pieces. 

40/. =sale price of 8 pieces by the question. 



12/. = cost price of the remaining 10 pieces. 
Hence as 100/. : 20/. : : 112/. : 22/. 8s. the gain upon 
the whole ; hence 22/. 8s. 4- 12/. = 34/. 8s. = the price which 
the 10 pieces must be sold for, and therefore 1 of them 
must be sold for 3/. 8s. 9id. -{- 

(13) 
Cost of 40 gallons, at 3s. per gallon = 6/. ; hence 
100 : 110 : : 6/. : 6/. 12s. =-sale price of the whole; but 
6 gallons were lost, and hence 34 remain ; 
.*. 34 : 1 : : 6/. 12s. : sale price per gall. = 3s. 10*<^. VV- 



1 1 or YABTETERSHIPr 

(14) 
Since 1 2 per cent, are lost by remittance, therefcrre 
100 : 88 : : 6s. : bs. 3^^, = sterling value per pair r 
but 45. 3d,+2d, = 4«. 5^. = real cost per pair ; 

lO^V^. » gain on 4s, 5d. 

.-. 4s. 5df. : lO/ydf. : : lOOL: gain = — — Z. = 19?. lOs. Uid. 

53 

(15) 
As 100—17 : 100+20 : : SO gnineas, or 

83 : 120 : : 52Z. 105. : -—-/. = T5?. 18s. Oi(/.*|, the trade 

83 

price; hence 

75Z. 185. Oief. — 52Z. 10s. = 23?. Ss. Ojd, below the value. 



PARTNERSHIP. 
Case I. 



(2) 
Total stock = A'8 money +B'8 money = 300?. +400?.= 
700?. ; hence by the rule 

700 : 300 : : 182 (the gain) : A's share = 78?.) . 
Also 700 : 400 : : 182 : B's share = 104?. |"*' 

(3) 
The sum of 120?. must evidently be divided into 6 equal 

parts, one of which is the share of one person, two part» 

make the share of another, and three parts form the share 

of the third person. Hence 

6 : 1 :: 120 : 20 = first person's share. 

40 = second person's share.. 
60 = third person's share. 

(4) 
A^s stock = 184/. lOs. = 3690s. 2201. 12s. 

B's „ = 96 IS =1935 20 

C's „ = 76 S =1525 4412s. =gain. 

.'.whole stock = 357 10 =7150; hence 

7150 : 4412 : : 36905. : 113?. 16s.f fl = A's share of profit. 



6:2:: 120 
6 : 3 :: 120 



7150 :4412 
7150 : 4412 



: 1935 : 59?. Ms.^*^ » B's share. 
;1526 ; 47?. ls.7*,;v=== C's share. 



PABTNEB8HIP. 



Ill 



(5) 

Total stock in trade = 1200?. Total gain = 3600Z. 

£. £. 

1200 : 3600 : : 180 (A's stock) : 540 = A's share of profit. 
1200 : 3600 : : 240 (B's stock) : 720 = B's share of do. 
1200 : 3600 : : 350 (C's stock) : 1050 = C's share of do. 
1200 : 3600 : : 430 (D's stock) : 1290 = D's share of do. 

(6) 
A loaded 1 10 tuns ) 

B loaded 97 tuns | ** 

Hence 340 : 85 (total loss) 

340 : 85 

340 : 85 

0) 

lth= A's share of the ship} . ,-^, , 

ith = B's share of the ship f •'' * " ^ ^^^'''^• 
Now 500/. were insured, hence total loss to owners = 360/. 
Henee the whole ship : -J^thof her ; : 360?. : A's loss. 

£. 



C loaded 1 33 tuna. 

118 : 27* = A's loss. 

97 : 24 J = B's loss. 

133 : 331= C's loss. 



Orl 


. 1 . 

• T • 


: 360 : 


45 = 


= A's 


loss. 


Andl 


: i : 


: 360 : 


90 = 


= B'8 


loss. 


1 


••i : 


.• 360 - 
(8) 


225 = 


= C'* 


loss. 








£. 


t. 


«. 


Debt due^ A = 


275 


14 = 


5514 




J> 


B = 


304 


7 = 


6087 




JJ 


C = 


152 


= 


3040 




J9 


D = 


104 


6 = 


2086 



Total defbts of the bankrupt = 836 7 = 1 6727 



The assets are 675?. 15s. = 1351 55« ; hence 

: 5514 : 222 15 

: 6087 : 245 18 

: 3040 z 122 16 

: 2086 : 84 5 



16727 
16727 
16727 
16727 



13515 
13515 
13515 
135L5 



2 = A's dividend. 
H=B's dividend. 
21 = C's dividend. 
5 = D's dividend. 



<9) 



By the nature of t\m question, A had 3 per cent, allowed 
for his trouble ; hence, «ince A is to have 8 parts where B 
receives only 5, the whole gain is to be considered as 
divided into 13 parts, whereof A gets three for his trouble : 

13 : 3 ^j 1541!. : ^^fI^L=.^.^35ll0s.9^^d. 



13 



13 
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PABTNERSHIP. 



(10) 
The whole stock = 10050/. ; whole gain = 10,000/. ; 

£. £. ». d. 



10050 : 10000 : : 2000 : 1990 
10050 : 1 0000 : : 3500 : 3482 
10050 : 10000 : : 4550 : 4527 



lU = A's share. 

11 8i=B's share. 

7 3 = C's share. 



Case lit 



7X 3= 21 
9X 5= 45 
4X12 = 48 

Sum = 114 



(2) 

= A's stock X time. 
=B*s stock X time. 
= C's stock X time. 



Hence 114 : HO 
114 : 30 
114 : 30 



21 
45 

48 



£. 9, d. 

5 10 6lTVr = 
II 16 10t*tt 

12 12 n^^ 



A's portion^ 

B's portion. 

'■ C*s portion. 



(3) 

5 X 4i^ = 22i = A's stock x time. 
8X5 =40 = B's ditto. 
9x6i=58i = C'sditto. 

Sum = 121 



.-. 121 : 1210 : : 
121 : 1210 : : 
121 : 1210 : : 


22i : 11 5= A's portion. 
40 : 20 0= B's portion. 
58 J : 29 5 = C's portion. 




(4) 


(A) 
200X18=3600 

100x10 = 1000 


(B) 
550x18=9900 
140X14 = 1960 


4600 
7940 

12540 : 4600 
12540 : 7940 


7940 

: : 526 : 192 19 = A'sgain 
: : 526 : 333 lU=B'sgain 



ALLIGATION. 



113 



They traded a whole year by the 

.-. 1 000 X 1 2 = A's stock X time 

1 500 X 10 = B*s stock x time 

2800 X 7=C's stock X time 



question ; 
=: 12000 
«= 15000 
= 19600 



46600 : 1776 10 : : 1!2000 
46600 : 1776 10 : : 15000 
46600 : 1776 10 :: 19600 



Sum = 46600 

457 9 4i 

571 16 8i 
747 3 Hi 



A's share. 
B*s stiare. 
C's share. 



ALLIGATION. 



Case L 



«5. 



(2) 

9. d. 



4, 



5 x(7 0)=36 

9 X(8 6) =76 6 

Hix(5 10) =84 9 

28i 284)196_1 

Ans, 6s,\^d. 

(4) 

6iM&. >s. d. «. d. 

3x(8 5) = 25 3 

4x(7 6)^30 

_5x<4 10) = 24 2 

12 1 2)79 5 

(6) 



t6. 

14X (8 
18x(12 



t. 



5*) = 
8*) = 



4t, 

^ 1421 
2745 



21 2 or 254)4166 



ts) 

^aU. «. d. «. d, 

4 x(4 10) = 19 4 

7 X(5 3) =36 9 

^ix(5 8): =55 3 

20* 20i) lil 4 

Am, 5s. 4id, 

(5) 

Iwh. ff. «. d. 

20x5 = 100 
36X3 = 108 
40x2= 80 

96 96) 288 

Ans, Ss. Od, 

20x10=300 
18x16 =288 

26 ) 488 



Ans* Id^^camtsfine. 



18H- carats fine. 



Now standard gold is 22 carato line ; /• 22 — 1 8 Jf = B^t 
the vx>rsene8s^ of the mixture. Hence no alloy must be 
put in, bat more gold. 



In the language of an assay master. 



l2 
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AlXIGATIOir. 



158, (proposed price J 2 
18s. \ I6s. \l 



46 



|48^ 
.56 >^ 




Case II. 

(2) 

Hence a mixture of 2 gall, at 

15s., and 1 gall, at IBs. per gall., 

will be wor& 16s. per gall. 

(3) 
10 gallons at 2s. &d. 

2 gallons at 3s. Sd, 

2 gallons at 4s. Od, 

16 gallons at 4s. Sd, 

10+2 = 12 gallons at 2s. &d. 
10+2 = 12 gallons at 3s. Sd. 
16+2 = 18 gallons at 4s. Qd. 
16+2 = 18 gallons at 4s. Sd. 

(4) 
3 at 17 carats. 

1 at 18 carats: 

3 at 22 cairats. 

4 at 24 carats. 

(5) 

5 at 8s. per gallon. 

4 at 7s. per gallon. 

2 at Is. per gallon. 

3 of water. 

Or, 9 gallons at 8s., 9 gallons at 7s., 5 gallons at Is., 
and 5 of water.* 

(6) 
4-^ 4 lbs. at 4d. per lb. 

6"^ \ 4 lbs. at 6d per lb. 






11-^ 3+1 = 4 lbs. at Ud. Or 1 lb. 

of each sort will make the required mixture ; or any other 
«qual portion of each. 

(7) 

3 gallons at 16s. per gallon. 

4 gallons at 12s. per gallon. 

7 gallons at 6s. per gallon. 
3 gallons at 5s. per gallon. 

— - — — - — ■■ 

* These questions belong to that branch of analysis called tnde- 
ierminaie, because they admit a variety of answers. 




ALLIGATION. 
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(8) 

68 at 9s. per lb. 

68 at lOs. 6d. per lb. 

68 at I2s. per lb. 

52+34+16=: 102 lb. at I9s. per lb. 

Or it IS evident that the halves of these several quan- 
tities will compose a mixture worth 19s. per lb. Hence 
34 lb. at 95., 34 lb. at lOs. 6d,, 34 lb. at 125., and 51 lb. at 
195.9 will compose a mixture of the rate required. 





njis-^ 1 
I18/ 5 



:=1 
==1 

5+2 = 7 
9 



Case III. 

(2) 
10 : 240 : 
10 : 240 : 
10 : 240 : 
10 : 240 : 



(3) 

9 : 1000 
9 : 1000 
9 : 1000 



3 : 72 lbs. at 4d. 

1 : 24 lbs. at 6d. 

2 : 48 lbs. at 9d, 

4 : 96 lbs. at lid. 



1 : llUgall. at 125. 
1 : 111^ gall, at 155. 
7 : 777f gall, at 18s. 



155.4df.=:184d 



Then as 14 
14 
14 
14 




Case IV. 

(2) 

14 at 135. 4d. per gallon, 
14 at 125. 6d. per gallon. 
14 at 145. per irallon. 

[gall. 
24+34+16 = 74 at 165. 6d. per 

500 at 135. 4d. per gallon. 
500 at 125. 6^. per gallon. 
500 at 145. per gallon. 
2642f at 16s. 6d. per gallon. 
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stHOue PosmoH. 




2 
2 



W 



== 2 at 15 carats. 
2 at 17 carats. 



5+3+2 =^ 10 at 22 carats. 
2 ^ 2 at 16 carats. 

2 : 5 oz. of 15 carats fine.] 
2 : 5 oz. of 17 carats fine. V Ans* 
10 : 25 OS. of 22 carato fine.) 



SINGLE POSITION. 



(2) 
Suppose the sum = 4801. ; then 



i of 480^160 
iof 480«:120 
iof480«' 80 



2. 

480 
360 



Sum ^360 Bern. = 120 

As 120 : 80 : : 4802. : 3202. Ans. 

(3) 
Suppose he had 1201. ; then 

120-^-^ = 120-40-30 = 501. left;* 
3 4 

.\ 5 : 60 : : 12?. : 144Z. Ans. 



Sappose the number ^ 24 ; then 

94. 24 24 
24+^+^+^=24+12+8+6 = 50; 

.-. 50 : 125 : : 24 : 60=No. required. 

(s) 

Suppose the horse cost 6/. 
Then the harness cost 3 
And the chaise cost 18 

Total cost *= 27 

.\ 27 : 60 : : 6 : 13 6 
27 : 60 : : 3 : 6 13 
27 : 60 : : 18 : 40 

Proof 60 



8 3= cost of horse. 
4 = cost of harness. 
= cost of chaise. 



DOUBLE POSITION*. 11*} 

(6) 
Here the 1st cock can fill 1 vessel in 1 hour, 
the 2nd „ ^ vessel in 1 hour, 

the 3rd „ ^ vessel in 1 hour. 

When all the cocks are open at| , , i • i l « 

♦i.« ««^ 4,' ^\ £11 Mi vessels m 1 hour, 

the same time, they can filll ' 

Hence H : 1 :: 60min. : 60-=— V- = -»iV-™in, = 32i8r.* 

(7) 
Suppose he had 400 sheep ; then 

400+400+2004-7* = 1007* ; 
then 1007* : 400 : : 1000 : 397 sheep.f Ans. 

(8) 

Suppose 180 to be the number required ; then 

180 180 180 

— +— +— = 60+45+36 = 141 ; 

and 141 : 180 : : 94 : 120 Ans. 



DOUBLE POSITION, p. 133. 

(3) 

Let the two suppositions be 140 and 147 ; then 

/140 \ 

l-= 10 jx 3 =--10x3 = 30 = first result; 

/147 \ ' 

( -z 10 jx 3 = 11 X 3 = 33 = second result. 

Now 33 - 30 = 3 = difference of results ; 

1 47 — 1 40 = 7 = difference of suppositions ; 
30 — 24 = 6 = difference between true and first result ; 
.*. 3 : 7 : : 6 : 14= correction; and 
140 — 14 = 126 = the number required. . 

* This question does not belong to the Rule of Position. 

t 397 is the nearest integral value obtained from the proportion ; 
but there is no supposition which we ought to use that will give the 
answer without remainder. 
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(4) 
Let '2'5 and t2'6 be the suppositions ; then 

2-5» = 15-625 2-6 11 

2-6° = 17-576 2-5 15*625 

1-951 : -1 : : 1-375 : 07; 
whence 2-5+-07 =2-57 = the cube root to two places of 
decimals. If 2*57 and 2*58 be the two new suppositions, 
and the process repeated, the cube root will be found 
= 2-57 1282, 

(5) 
. Let the two suppositions be 68 and 76 ; then 

208 
(68 X 3 +4)-T-8 = --- = 26 = first result ; 

o 

232 
(76 X 3+4)-r-8 =-— = 29 = second result. 

o 

Then 29-26 : 76-68 : : 32-29 : correction = ?^ = 8 ; 
hence 76+8 = 84 = number required. 

Let their income be 80Z. per annum ; then 
(A) (B) 

80 -80 

i of 80 = 16 saved. 64+50 = 1 1 4 spends. 

64 spends. 34 debt in 1 year. 

~ _4 

1st result = 136 debt in 4 years. 

Let their income be 901. per annum ; then 

90 
iof90 = 18 90 

72+ 50 = 122 what B spends. 

32 debt in 1 year. 
4 



2nd result = 128 debt in 4 years. 

As 136-128 : 90-80 : : 128-100 : correction; 
or, 8 : 10 : : 28 : 35 «= correction. 
.-. 90+35 « 125/. = their income, 
i of 125= 25 saved by A. 

100 spent by A per annum. 
50 

150 spent by B per annum. 



DOUBLE POBITIOW* * 119 

0) 

Suppose the number to be 218Z. ; then 

2184-125 = . • . . 344 
(218-87)X2 = 131x2 = 262 

Corrections 82 
Supposed No. = 218 

True No. =300 /. 

A second supposition is not required, as any one suppo- 
sition will answer the question* Indeed no supposition at 
all is required ; for 

126+87 X 2 = 126+174 =300 Ans. 

(8) 

Suppose he worked 28 days, and was idle 12; 2/. Is, 8d, 
= bOOd., and therefore 

28 X 20 = 560 = sum earned. 
12xlO =120 = sum forfeited. 

440== sum to receive. 
But by the question 500 =sum received. 

60 = Ist result. 



Let us suppose he worked 31 days, and was idle 9; then 

3 1 X 20 = 620 = sum earned, 
9x10 =90 = sum forfeited. 

530 
500 



30 = 2nd result. 



Now it is evident that the 1st supposition is too small 
and the second too great; hence we must take the sum 
instead of the d^erence of the results ; and 

60+30 : 31— 28 : : 30 ; correction; 

30x3 
.'. correction = = 1 ; and 31 — 1 = 30 days ; 

90 ^ 

hence he was idle 10 days, and worked 30 days. 

Otherwise^ thus : For every day be wa^ idle he lost 30d ; 
whereas he ought to have earned 20d : hence for every 
idle day he, in effect, lost bOd, ; and he lost in all 21, \s, 8cf., 
or 500^. ; therefore he was idle 500+50 = 10 days. 

Or we may reason in this manner: Had he worked 



120 DOUBLE POSITION. 

every day he would have earned 40 X 20 = SOOd. ; but he 
received only 500d, and lost 300d. Now he lost 30d» for 
every idle day, and 300-f-30 = 10 = number of days he was 
idle. 

(9) 

Let the value of the worse horse be 28L; then (28+50) 
-7-2 = 78-f-2 = 39/. = value of the other horse ; 

Hence 39 + 50 = 89, and 28 X 3 = 84 ; therefore 
89-84 = 5 = 1st result. 

Again, let 327. be the value of the first horse; then 
(32+50)4-2 = 82-7-2 = 417.= value of the second horse; 
consequently 

(41 + 50)-3x32 = 91-96=-5=2nd result; 

.•. 5+5 : 32—28 : : 5 : correction; 

5x4 
.•. correction = — —- = 2, and 28 + 2 = 307. = value of the 

one horse, and i (30 + 50) = 407. = the value of the other. 



(10) 

Let 40 inches be the length of his body ; then his tail = 
9+^ of 40 = 29 inches ; and therefore 

40~(9+29) = 40-38 = 2 = lst result. 

Let 44 inches be the length of his body ; then his tail = 
9-l-i^ of 44 = 31 inches ; and 

44_(94.3]) =44-40 = 4 = 2nd result; 

2x4 
.•. 4 — 2 : 44 — 40 : : 2 : correction = -—- = 4 ; 

Hence 40 —4 = 36 inches = length of body. 
.*. 9+i of 36 =27 inches = length of head. 

9 inches = length of tail. 

72 inches = 6 feet = whole length offish. 
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t 

PERMUTATIONS AND COMBINATIONS.* 

Fhoblem I. 

(2) 
1x2x3x4x5x6x1=5040, the number of different 

positions which 7 persons can occup^ at table = number of 

days required. 

(3) 
Here 1.2.3.4.5.6.1.8.9.10.11.12 = 479001600 changes, 

and this divided by 10 gives 47900160 minutes. Now 

365 days 5 hrs. 49 min. = 525949 min., and 

47900160 ^, ^„^^, . 

.^25949- = 91yrs. 38801 mm. 

= 91 yrs. 26 days, 22 hrs. 41 min. 

(4) 
Ix2x3x4x5x6x7x 8 = 40320 changes. 

Problem II. 
(2)" 
1X2X3X4X5X6X7X8X9X10^ ^^600 Ar^. 
1X2X3X4X1X2X3X1X2 

(3) 
1X2X3X4X5X6X1X8 ^__ . 

; — 7i — :; — ; — t: =3360 Ans. 

1x2x3x1x2 

P&OBLEM III. 



(2) 
26X25X24X23 = 


: 358800 Ans. 


(3) 
10X9X8X1X6X5 


= 151200 uins. 




Pboblem IV. 


24x23 
1X2 


(2) 
= 12x23 = 


= 276 Ans. 

• 



* For a theoretical view of this subject, see Tyson's Edition of 
** Bonnycastle's Algebra." 

M 
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(3) 

1.2.3.4.,.. 10 ^"'^'"^• 
= 4327577364110 pence. 

12)- 

2,0)36063144700 ,9 2d. 

£18031572350 9 2 tlie reward req. 



Pbobuem V. 

(2) 
2«-l=64-l=63^/w. 



Pkoblem VI. 

(2) 
13*''- 1 
r3 X -^ - = 328114698808273 Ans. 
lo ^ 1 



eOMMISSION, BROKERAGE, &c. 

(2) 
610xi^lOO = l^^i^=i;. lOs. 6d.. 

4) 529 18 5x 2 1200 950 

132 9 7i 1 ^ 

1059 16 10 8400 3800 

£11,92 6 51- *= ^^ i=J18_I5- 

20 fof*=J50 £36,81 5 

s. 18;46 ^91,50 _20 

12 20 s. 16,25 

d:F^ 5.J0^ _J2 

4 Ans, £91 lOs. d. 3,00 

— — — -■ • • 

f' 2>29 ^;j5, £36 155^ 3^^ 
Am. £11 185. 5ic?. 



COMMISSION, BBOKERAGEy ETC. 123 

(6) (7) (8) 

£. 4. d. £.8. £. s. d, 

, 876 5 10 879 18 508 17 10 

3 i = 219 19 6 * = 254 8 11 

2628 17 6 iofi = 109 19 9 £7,63 6 9 
*= 438 2 11 
iofi= 219 1 5i 



£3,29 19 


3 ^ 


20 

s.5,99 
12 


s. 12,66 
12 

d. 8,01 


^.11,91 
4 




/. 3,64 




(10) 

1050 
* = !i2fi 


£. s. 

729 10 
1 = 182 7 



£32,86 1 lOi 
20 

^. 17,21 
12 

d. 2,62 
4 

/.2,50 ,^, ^. 

a. 

6 

^V t. d. 1 of ^ = 131 5 £9,11 18 li 

1087 15 6i £6,56 5 _^ 

*= 543 17 9i 20 5.2,38 

i of * =JS5J9_5i ni;25 _i2 

£17,67 12 9 _12 J. 4,59 

?2 d. 3,00 1 

5.13,52 /. 2,38 

12 

d. 6,33 (14) 

' ^ £. «. d. 

± 35727 17 6 



/•i»32 6X3 = 18 



(12) (13) 

£. £• 



214367 5 
3 



643101 15 
900 1200 i =* 4465 19 8i sabt 
10 7 £6386,35 15 3i 

9000 8400 ^ 

i= 450 4= 600 5.7,15 

^of4=_225 iofi = 150 12 

£96,75 £91,50 d, 1,83 
20 20 4 

s. 15,00 5. 10,00 / 3,35 



124 



COMMISSION, BROKEJIAGE, ETC. 



(15) 

£. 

500X1 
12 



6000 
5 



30000 
500 
i= 250 
iof *=__62_10 

£308,12 10 
20 

5. 2,50 
12 

c?.6,00 



(16) 

£. s. 

156 15 



1881 



* = 



11286 
313 10 

78 7 6 



£116,77 17 
20 

s. 15,&7 
12 

d. 6,90 
4 

/. 3,60 



(17) 

d. £. «. 

0x2 816 12x1 

12 11 

8982 12 
8 

71860 16 

816 12 

i= 204 3 




6 



-^jofi ^ 102 1 6 

£729,83 12 6 
20 

s. 16,72 
12 

d. 8,70 
4 

/. 2,80 



(18) 


(19) 


(20) 


£. S. 


£. 


£. 


987 15X4 


650 


2400 


10 


10 


12 



9877 10 
n 

108652 10 
3951 

112603 10 
i=P 123 9 



s. 16,00 
12 

d. 0,07 



4i 



£1124,80 7* 
20 



6500 
9 

58500 
4=_325 

£588,25 
20 

s.5,00 



28800 
7 

201600 

r = 300 

£2019,00 
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SIMPLE INTEREST, 

(2) (3) (4) 

"230 10 547 15 690 93 3=int, 
4 5 4i 690 = prin. 

9,22 2738 15 2760 783 3 =aiiit 

20 3 1=J45 

4,40 82,16 5 3105 
12 20 3 

4,80 3,25 93,15 

. 4 _1H 20 

3,20 3,00 3,00 

Am. £9 4s. 4|d Ans. £82 3s. 3d. 



(5) 




(6) ^ 


£. <. 


£. «. 


£. 8, d. 


205 15 


120 10 


14,30 16 9 


4 


4* 


20 



1,15 



4 )823 Q 482 6,18 

2;ori5 ** 60 5 12 

20 i = 30 2 6 -2^ 

572 7 6 4 

12 _2* 1,00 

T;80 1144 15 ^ —[^ 

4 i = 286 3 9 14 6 21= interest 

"320 14,30 18 9 120 10 = principal. 

AmT^U. Hd. : 134 16 2i =amount 

£.1. £.«.<!. 

47 10 2 2 9 = interest for 1 year. 

44 4 

190 8 11 0=interestfor4 years, 

4 = 23 15 

2 13 [5 As 365 days : 52 days :: 2L2s.9d. : 6s. Id. 

' 2Q £. .. d. 

2,75 ••. 8 11 = interest for 4 years. 
12 6 1 = interest for 52 days. 

9,00 8 17 1 = interest required. 

M 2 
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SIMPIiB INTEUBST. 



210 
4 

840 
* = 105 

9,45 
20 

9,00 



(8) 

As 12 mo, : 7 mo. : : 9^ 9s. : bl 10s. 3d. 
As 365 days : 25 days : : 9/. 9s. : 0^ 12s. IIW. 



£. «. d. 

9 9 
4 



37 


16 





5 


10 


3 


12 lU 


43 


19 


2i 


210 








?53 


19 


2i 



= interest for 1 year, 

= interest for 4 years. 
B interest for 7 months. 
= interest for 25 days. 

= interest required. 
= principal. 

= amount. 



(9) 



558 15 
4 




days. 

As 365 


days, £. t. 

: 21 :: 22 7 
3 


22,35 
20 






67 1 

7 


7,00 






365)469 7(1 
365 


£. f. 

22 7 


d. 


5 


6 
9 

8* 


11* 




104 
20 


111 15 

6 months =11 3 

3 months = 5 11 

21 days = 1 5 

Principal = 558 15 

Amount = 688 10 




2087(5 
1825 

262 
12 

3144(8 
2920 

224 
4 








896(2 
730 



SIMPLB INTEREST B7 DECIMALS. 
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(10) 

From September 30th, 1839, 
to June 18th, 1840, are 262 
days. 

500 
3* 

1500 
i = 250 

17,50 
20 

10,00 



days. dayi, £. t. 

As 365 : 262 : : 17 10 

1834 
262 
131 

365)4585(12/. Il5.2*d. 



450 
3* 

1350 
4= 225 
i=: 112 10 

16,87 10 
20 



17,50 
12 

6,00 



£. «. d. 

16 17 6= interest 
21[forlyr. 

33 15 

i= 8 8 9 

i= 4 4 44 

67 days = 3 1 llj 

49 10 OiAns. 



SIMPLE INTEREST BY DECIMALS. 



115= principal. 
•045 = rate. 



575 
460 



5-175 

5*5 = 54 years. 

25875 
25875 



28,4625 
20 

9,2500 
12 

3,0000 



Ans. £28 9s, 3d^ 



, (3) 

880 = principal. 
•035 = 34 per cent. 



4400 
2640 



30-800 

1-25 = 11= time. 



154000 
369600 

38-50000 
20 

10-00000 Ans. £38 10s. 
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COMPOUND INTEBEST. 



(4) 

537*75 = prin, 
•03625 = 34 per cent. 



w 



268875 
107550 
822650 
161325 

19-4934375 
206 

1169606250 
389868750 

365 )40156481250 

11,0017756 
20 

0,0355120 
12 

0,426144 
4 

1,704576 



555 s principaU 
•0475 = 4i = rate. 

2775 
3885 
2220 



26-3625 

2'5 = 2i years. 

1318125 
527250 



65-90625 
20 

18-12500 
12 

1-50000 
4 

200000 



Ans. £65 18^. Hd. 



Am. £\\0s. Qid. 



15 10 
3i 

46 10 
*==_7_15 

54 5 
20 



COMPOUND INTEREST, p. 146. 

(2) 



£. f . d. 

15 10 
10 10 



£. «. d. 

16 10 
11 2i 



s. 10,85 
12 

d. 10,20 



16 


10 
3* 


48 2 
*= 8 


6 
5 


56 2 
20 


11 


5.11,22 
12 




d. 2,75 
4 

/.3,00 





16 12 


0* 
3* 


49 16 
*= 8 6 


2i 

oi 


58 2 
20 


2* 


s. 1 1,62 
12 




d7,46 
4 




/. 1,86 





lence £16 125. OiJ+Hs. 7icf = £l7 3*. 8(/. = interest req. 



COMPOUND INTEREST. 
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20)50 
2 10 


For 
divide 


20)52 10 
2 12 


= 2nd principal. 
6 = 2nd interest. 


20)55 2 
2 15 


"6 -3rd principal. 
1* 



20)57 17 7* 

2 17 10* 

20)60 15 6 

3 9i 

63 16 3i= amount. 



For half-yearly payments, 
divide by 40. 

40)50 
1 5 



40)51 

1 


5 
•5 


7* 


40)52 
1 


10 
6 


7* 
3 


40)53 16 10* 
1 6 11 


40)55 

1 


3 

7 


9* 

7 


40)56 

1 


11 

8 


4* 
3i 


40)57 
1 


19 

8 


7i 
11* 


40)59 
1 


8 
9 


7* 
8* 


40)60 

1 


18 
10 


4 
5* 


40)62 
1 


8 
11 


9* 
2* 


64 





= 



quarterly payments, 
by 80. 

80)50 

12 6 



80)50 12 
12 


6 
7i 


80)51 5 
12 


li 

9i 


80)51 17 11* 
12 11* 


80)52 10 
13 


11 

1* 


80)53 4 
13 


0* 
.3* 


80)53 17 
13 


4 
5* 


80)54 10 
13 


9* 

7* 


80)55 4 
13 


5 

9* 


80)55 18 2* 
13 11* 


80)56 12 
14 


2 
1* 


80)57 6 
14 


Si 
Si 


80)58 
14 


7* 
6 


80)58 15 
14 


1* 

8* 


80)59 9 10 
14 lOi 


80)60 4 
15 


8i 
0* 


80)60 19 
15 


8i 
2* 



80)61 14 11* 
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COMPOUND DITESEST BF DECIMALS. 



80)61 14 m 
15 5i 

80)62 10 4i 

15 n 

80)63 6 Oi 
15 9t 

64 1 10= amount. 



COMPOUND INTEREST BY DECIMALS- 



(2) 

(1-04)*= 1-16985856 
Principal = 7605 

584929280 
701915136 
818900992 



£889-677434880 
20 

8. 13-548697600 
12 

c?. 6-584371200 
4 

/. 2-337484800 



(3) 
By Ex. (2), we have 

£. t. d. 

Amount =889 13 6^ 

Principal = 760 10 

Interest = 129 3 6* 



(4) 

(l-04)« = 2-278766 

721 =priD. 

2278766 
4557532 
15951362 



1642-990286 
20 

19-805720 
12 

9-668640 
4 

2-674560 

Am. £1642 19s. Oid. 
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(5) 
Here the amount of £1 for 1 quarter of a year = 1*0125 

and the number of payments 9*. 

Now (1-0125)» = 1-11 82921 

217= principal. 

78280447 
11182921 
22365842 



242-6693857 
20 

13-3877140 
12 

4-6525680 
4 



2-6102720 Ans. £242 135. W. 



DISCOUNT, p. 151. 

(2) 
As 101/. bs. : 60Z. : : U. bs, : I4s. 10(^.= discount. 

(3) ^ 
As 113/. 105. : 573/. 15*:: 13/. 10s. : 68Z. 45. I0id.= 

discount. 

(4) 
As 12 mon. : 5 mon. : : 3/. 175. 6^. : 1?. 125. 3id, 

And 10U.125.3W.-: 725Z. 165. : : U. 125. 3K : 11/.105.7I<Z. 

(5) 
As 110/. : 1000/. : : 10/. : 90/. 185. 2c7. = discount. 

And — —-r — = 50/*; hence 100 = interest. 

100 ■ 

9 1 10 =diff. 



* If p= principal r= interest of 11. for 1 year, w= number of 
years ; then amount at compound interest = p . (1 +r)". 

If the interest is payable half-yearly, amount =p . (1+Jr)**. 

If the interest is payable quarterly, amount =p. (1+^ r)*". 

Whenever w is a great number, the process for obtaimng (1+r)", 
or (1-f-Jr)'", &o., is very tedious, and is best performed by Loga- 
rithms. 

For additional information on •this subject, see Tyson's Edition 
of " Bonnycastle's Algebra." 
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As 1062. 5s. : 75J. : : lOOl. : 70?. lis. 9d.= present worth. 

(7) 
As 365 days : 66 days : : bL : 18^. = interest of bl. for 

66 days ; then 
lOOZ. IStV- • 85^- 10«- ' • I^tM- : l^s. 3W. = discount. 



£. «. £. £. £. 9. d. 

As 101 10 : 50 : : 100 : : 49 5 2i = present worth. 

100 : : 48 15 7i = present worth. 
100 : : 19 4 7i = present worth. 

117 5 5 = whole present 

[worth. 



102 10 : 50 
104 : 20 



DISCOUNT BY DECIMALS. 

(2) 
Here the rate = 4*375; time = 2 years, 3 qrs. 25 days 

= 2-818493 years; .-. 2-81 8493x4-375 = 12-330906875, 

which, being divided by 100, according to the rule for 

interest, will give -12330906875= the interest of H. for 

2 years, 3 qrs. 25 days. Hence 1-12330906875 = amount 

of II at 4{- per cent, during 2 years, 3 qrs. 25 days. 

Therefore 

1-1233090685 : IZ. : : 1377-666 : 1226Z. Ss. 84df., 
the present worth required. 

This question may be solved thus: first find the interest 
of 1377?. 13s. 4c?. for 2i years, 25 days; then say. 

As amount of U. for given rate and time as found 
above : II, : : the interest of the debt : the discount re- 
quired. 

Subtract the discount from the debt, and the remainder 
will be the present worth. 
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EQUATION OF PAYMENTS. 



(2) 

£. mo. 

50x 6 = 300 
80x10 = 800 
60 X 7 = 420 

190 ) 1520(8 mo. 906^"~9 



Rule I. 

(3) 

£, t. d. days. £, «. d. 

425 5 3x 55 = 23444 8 9 

229 12 2x 99 = 22731 4 6 

250 7 4X135 = 33799 10 



1520 

£. mo, 

lOOx 9= 900 
500x18 = 9000 

600 )9900 



20 



79975 3 3 
20 



18124 
12 

217497 



1599503 
12 



16i mo. 



) 191 94039(88 days. 
1739976 

1794279 
1739976 



ix2+ix(3-f4+5)+|-x7=i4-¥-f-V =i+-V- 
+- V-=-V^=a4 months, 18 days, nearly. 

Rule II. 
(2) 



400+2100 = 2500 
400X'05X6= 120 

1st No. = 2620 

Square of 1st No. = 6864400 
4X400X2100X -05x6 = 1008000 

5856400 



£. 



(3) 



.-. ^5856400 = 2420 
Ist No.= 2620 

Difference = 200 

2X05X 400 = 40, 
and 200+-40 = 5 yrs. 
after Ist payment, 
and the equated 
time = 7 years. 



300+300 = 600 
300 X 05 X -5= 7-5 



/. V360056-25 = 600-046 
1st No. = 607-5 



1st No. = 607-5 

Square of 1st No. = 369056*25 
4X 300x 300x "05 X 5 = 9000 



Diff. = 7-454 

2 X 05 X 300 = 30, 
and 7-454 -f- 30 = 
-2484 year, and the 

equated time = 

1-2484 years = 1 year, 12 weeks, 6 days. 

N 



Diff. = 360056-25 
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, (*> , 

,«« . ,«^ «^ ••• V40020-25= 200-05 
,nn^°^«^°?= ^°2. 1st No. =204-6 

100X-045X1= 4| Diff.=-T45 

1st No. = 204-5 ^ ^ ^ , 

204-5 2 X *^4^ ^ 100 = 9, and 

c r , X XT ^iQo/^ fie 4*45 -f- 9 = '4944 yr., and 

Square of lat No. x=41820-25 o..i4. .4944 - 0.0044 vrs 

4xl00«X-045Xl^J800_ l^S^^Z^^"" ^' 
Diff. = 40020-25 ^ 

Sum of the two payments = 4207. 
Firet payment x ratio x interval = 9-84375 

Ist No. =429-84375 
429-84375 

Square of Ist No. = 184765-6494140625 
4 X 157-5 X 262-5 X 1*25 X '05 = 10335-9375 

174429-7119140625 
The square root of this number =417*648 = 2nd No. 

429-843 = 1st No. 
2 X -05 X 157-5 = 1 5-75 12-195 = the diff. 

12-1Q5 """""""""" 

Hence— —• = •774; and the equated time required = 

li+*774 = 2-524 years from the present time. 

100+100 = 200 
lOOX 06x2= 12 

212x212= 44944 = square of 1st No. 
4X100X100X-06X2= 4800 

40144 

Now V40144 = 200-359 = 2nd No. 

212 = Ist No. 

11-641= diff. 

But 2 X -06X100 = 12, and ll-641-^12 = -97, and the 
equated time = 2-97 years. 
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ANNUITIES, p. 166. 



(2) 

Interest of 600?. 
1+2+3+4 

Total interest 

600X5 

Amount ss 3240 



iB. 

24 
10 

240 
3000 



Fbobubm L 

(3) 

Interest of 125?. == 
1+2+3+.. 18= 

Total interest = 341*25 
125X14 = 1750 

Amount = 209H.59. 



3*75 
91 



(4) 

Interest of 100?. =» 
1+2+3+.. .6=* 

Total interest— 
100x7 = 



4-5 
21 



94*5 
700 



Amount = 794?. 10s. 



(5) 

Interest of 35?. = 
1+2+3+.. .9 = 



•875 
45 



Total interest = 39*375 
70x5=350 • 



Amount = 389?.- 7«. Sd- 



(6) ^ 

Interest of 17?. 10s. for i year = '21875 
1+2+3+4+.... 19= 190 

Total interest = 41*5625 
17?. 105. X 20, or 70 X 5 =350 



I.-: J 



Amount = 391-5625 =391?. Us. 3d. 





Fborlem n. 




(2) 


As 105 : 
110 : 
115 : 
120 : 


100 : : 500 : 476*19047 
100 : : 500 : 454*54545 
100 : : 500 : 434*78260 
100 : : 500 : 416*66666 



Sum of the present worths = 1782*18518 

= 1782?. 3s. 8H 
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ANNUITIES. 



Problem III. 



(2) 



1 =1 
1-04 =1-04 
1.04)* = 1-0816 
^1.04)" =1-124864 
1-04)* = 1-169858 
1-04)* = 1-216653 
;i-04y = 1-265320 

7-898295 
50 



(3) 



Amount = 394-914750 . 
= 394Z.18s.3W. (1 



In this example the payments 
are made quarterly; also 1*0125 = 
amount of 1?. for one quarter at 5 
per cent. 

1- =1 

1-0125 =1-0125 

-0125)* = 1-02516 

•0125/ = 1-03797 

•0125)* = 1-05094 

-0125)*= 1-06407 

•0125)' = 1-07737 



7-26801 

18*75= one quar- 
136-2751875 [^er's paymt. 
Amount = 13f}L 5s. 6d. 



(4) 

Here 1 -055 = amount of 1 L 
for one year at Si per cent. 

Alsol =1- 

1-055 =1-055 

(I -055)* = 1-1 1302 
l-05.5r= 1-17424 
1-055/ =1-23882 

(1-055)* = 1-30695 

6-88803 
35 



^ 



Amount = 241-08105 

= 241?. Is. lid. 



(5) 

Here 1*0225 = amount of 
\L for a half-year at 4i, and 
the number of payments = 7. 

Now 1 =1 

1-0225 =1-0225 
1-0225)* = 1-04550 
1-0225)'= 1-06902 
1-0225/ = 1-09307 
(l-0225y = 1-11766 
(1*0225/ = 1-14280 

7-49055 
i yearly payment = 49*25 

Amount = 368*90958 

= 368Z. 18s. 2H 
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Fkobubm IY. 
(2) (8) 

^21:5^833.^ 20-3203 ~^' ""'"^ 

1*06 lO 

21-5395833* (ToS/" 68'49206 

(1-06)* ~ *^*'"* 70 

?1^^- n-0613 OS?" "'''"' 

(1*U6) 70 

21-5395833 _ ^g.^g^^ (TosF" ^' 

( 1 '06)' Present value = 303-06335 
21-5395833 _ j^.^g^^ ^ 303/. la. Sjd. 
(1'06)« : 

?}P^^ 14-3250 
(1-06/ 

Present value = 120*2417 

= 1202. 45. 10c?. 



(4) 
By the note at p. 161 of the Arithmetic^ we have 



or a = 



1_ 1-r- 



.". loga = logp+log(r-l)-log(l-.r-"). 
Now p = 100?., r = 1"055?., and n = 55'25 years ; 
.-. log r— = - n log r = -55-25 X '0232525 

= -1-284700625 = 2-7152994 

= log -05191577; .-. r- = -05191577. 



"(^ It is not necessary to expctnd the denominators, for each suc- 
ceeding quotient is obtained by dividing the preceding one by 1*06. 

N 2 
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Hence 1 - r* = 1 - -05 191 577 = -94808423 ; 
.'. Iog/7 = logl00 =2-0000000 

log (r-1) =log -055 =2-7403627 

0-7403627 
log (1 -f— ) =log -9480S423 = 1-9768450 
log a =0-7635177 

a = 5-801 ll. = 52. 16s. = annuity. 

126 .^^ Sam bL forward 1046-59 



roT^^^ 126 



^^^ =11428 <\^5" 



= 70-l'I 



(105/ /^ = 66-83 

(105/ _L?6_= 63-64 

^j;55^-103 66 _^^ 

UW' ^'^^ -i!«_= 57-73 

126 _ 94.02 (105)" 

(T05f - ^^^ _126_^ 54.9, 

^=.89-55 (^ffi'^ 

(lOSy ^if°_= 52-35 

126 _ g..28 (105)- 

U "') —- = 40*86 

126 _ 81-22 (•■*'*)'* 

(Tosy" -J£6_- 4,-48 

^2« -77-35 (1-05)-- -^'^ 

(T05r~ 126 _ ,,.23 

^2« =73-67 mr-'l^ 



(105)" Present value = 1615-46 

1046-59 = 1615Z.98.3t^. 

Fboblbm Y. 

As 4-5 : 100 : : 79?. 4s. : ^ =1760?. 

4*5 
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(3) 

As 5 : 100 : : 40 : 122112? = 8001. 

5 

(4) 
As 5 : 100 : : 100 : 2000Z. = value of the perpetuity 
of 100?. per annum. 

Next, to find the value of the 60 years' lease, we have 

r— 1 r^i 

.-. logp = loga+log(l-r-")-log(r-l). 

log 105-*= -60 X -021 1893= -1-2713580 

= 2-7286420= log -0535355 ; 

.-. l-05-* = -0535355, and hence 
1 - 1-05-* = 1 - -0535355 = -9464645. 

Now log. a = log 100 =2-0000000 

log (1 -r-) = log -9464645 = 1*9761043 

1-9761043 

log (r- 1) = log -05 = 2-6989700 

log ;> = 3-2771343 

.\p = 1892-929/. = 1892 18 6* 
Perpetuity = 2000 

Difference = £107 1 bi 



(5) 

15000 
A8 4 : 100 : : 150Z. : — ^ = 3750?. 



(6) 

,.^t 15000 ,^^^, 
As 3 : 100 : : 150/. : --— =5000/. 



0) 

15000 
As 5 : 100 : : 150/. : -V— = 3000/. 
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ANNUITIS8. 



Fboblbm YI. 



1-05 
1 



1-05)* 
1 



1-05)" 
1 



1-05)* 
1 



l-05)» 
1 



1-05/ 
1 



i-osy 
1 



'952381 
-907029 
: .863838 
•822702 
•783526 
= •746215 
•710681* 



(2) 



l-05)» 
1 



= •710681* 
6^786372 

= •676839 



1-05)' 
1 



V05)»« 



•644609 
: -613913 



,-;^ = -584679 
1-05)" 

. 4?r7, = -556837 
1-05)" 

t4)= = '530321 
T4r = -505068 
.-^5 = *481017 

:^.=-432697 

1 



1 



--L^^ = -415521 

i-05y» 



T4y=-'«"^* 



—^ = -376889 
1'05)» 

1 



Present value for 21 years = 12-821150 
Present Value for 7 years = 5-786372 

Value required = 7-034778 

= 7?. Os. Sjd . 

(3) 
This question is solved by the same process as that used 
in the last example. The annuity in this example being 
100 times as great as the annuity in Ex. 1 ; therefore the 
value must be 100 times as great, and 

7-034778 X 100 = 703-4778?. = 703?. 85. 9d. 



* The sum of the column of figures above this line =^ the present 
value of 1/. per annnm for 7 years. 
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(4) 
Log p = log (1 — r'") — log (r — 1) ; (a being = II,) 

logr-"=— wlogr= — 20xlog 1-04= —-340660 

= T-659340 = log -4564 
r- = -4564 and 1 -r"" = 1 - -4564 = -5436 

log (1 -r-") = log -5436 = 1-735279 
log (r - 1) = log -04 = 2-602060 

logp= 1-133219 

And p = 13*59 = present value of U. per ann. for 20 years. 
Similarly, 11*11= present value of U. per ann. for 15 years. 

2*48 = present value of U. per annum during the 
5 years of the running lease. 
Hence 2-48 X 186*375 = 462Z. 4s. 2id. = value of the 
favour. 

(5) . 

The estate is said to be worth 20L per annum, but this 
has nothing to do with the solution of the problem, neither 
is it one of the necessary data. We have to find what 
annuity, to be continued 21 years, may be purchased with 
lOOZ., allowing 5 per cent, interest. 

1— r-" />(^— 1) 

Since p = a . — , we have a = ^ ^ ; 

r— 1 1— r"" 

.*. log a = log|?+log (r— 1)— log (1— r"") 

= log 100+logC05)-log (^1 -(j^/.)* 

= 24.2*698970~T*806858 = -892112. 

.*. a = 7-80Z. = 7?. 16s. = the sum by which the rent ought 

to be increased. 



Problem VII. 

(2) 
To find the value of the perpetuity, we have 
5 : 100 : : 100 : 2000Z. = the value of the estate. 

* The method of determining the values of expressions like this 
has been already given in the preceding pages. 
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Now logi>=log ^1-— j-log (r-l)+log a. 

= 3-016182. 

.*. p 3 1037*96 s present value of the first term of 15 yeai^s. 
2000* = present value of the perpetuity. 

962*04 s value of the reversion in fee ; which value 
k less than 1037*96 by 75*92, or by 
75L 185. nearly. 

(3) . 
As 5 : 100 : : 9U. : 1820/. = value of the annuity for 

ever firom the present time. 

Also logp = log a+logri-—j-log(r-l) 

= log 91 +log (l -^^-l^^)-log (-05) 

« l-959041+r'751048-2-698970 
=3*011119 

.'. p = 1025*93 = present value of 91 /. per ann. for 1 7 years. 
1820* = value of the annuity for ever. 

£794*07 = value of the reversion. 



(4) 

As 5 : 100 : : 20/. : 400/. = value of the perpetuity firom 

the present time. 

Also ^ = 19*04762 

ro5 

20 
7-=|-^== 18*14058 

(1*05) [be continued 2 years. 

37*18820 = present value of 20/. per annum to 
But 400' = value of perpetuity. 

362-8118 = 362/. 16^. 2W. = present worth. 
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EXCHANGE. 

England with Holland and Flandebs. 

To reduoe the currency of any state into banco or exchange 

money. 

• (2) ^ 
Ajb 100+6-5 : 100 : : 3000 : 2816 18. 

To reduce banco money to currency. 

(2) 

fl. ban. fi, eur. 

As 100 : 108 : : 5000 : 5400. 

Examples in Exchange with Holland. 

(2) 

As 12 li : 1 : : 4029 9 9 
* _20 20 

241 A.pm. 80589 

16 16 



1450 483543 

241 80589 

3860 pen. 8860) 1289433 pm. (334/. Is. 

fior. 9Hv. £, flor, tHv. 

As 12 li : I : : 688 7 

20 20 

241 8 pen. 13761 

16 16 



1454 82602 

241 13767 

•864 3864)220272( 57/. Os. Ijcl. Ans. 

(4) 

Jlor, sHv, Jkr, £, £, 

As 12 2 : 3630 ; : 1 : 300 -^ns. 
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Hamburg and Alton a. 
(2) 

£. £. marc8. $hiU, maret. sfc<U. 

As 1 : 300 : : 11 10 : 3487 8 Ans, 



France. 
(2) . 

fr, fr, cents. £. £. «. d. 

As 24 : 16914 19 : : 1 : 704 15 ll, 

(3) 

fr, oentt. fr, cenU, £>, £, «. d. 

As 25 60 : 10981 62 : : 1 : 428 19 4^. 

(4) 

£. £. t. /r. centt, fr, eentt. 

As 1 : 213 2 : : 25 47* : 5428 72 Ans, 



Spain. 

(2) 
Now a real of plate : a real of vellon : : 32 : 17 ; 

.•. 32 : 17 : : 5647 reals of vellon. 

17 

39529 
5647 

32)95999(29 99 reals, 15i quartos. Ans. 
(3) 

d, £, peto, peMOt, reali. mar, 

As33* : 100 : : 1 : 716 3 llif. 

(4) 

ducatt, mar, 

808 222 
375 



34)303222 maravedies. 

8)8918 reals, 10 mar. • 

1114 pesos, 6 reals, 10 mar. 

peto, pesos, rls, mar, d, £, s, d. 

Also 1 : 1114 6 10 : : 35i : 166 1 1*. 
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Portugal. 



As 6H : 150 : : 1000 : 2785299. 

(2) 

d, £. f. d. recu, teas. eru»ado$. 

As64i : 754 18 6 :: 1000 : 2809023 = 7 022fH 

(3) 

mil. mil. recu. d. £. <. d. 

As 1 : 827 160 : : 63|- ; 218 8 5i. 

(4) 

mil. cnua. reas, t. d, £. t. d. 

As 1 : 2729 372 :: 5 2 : 282 1 lOi. 



Russia. 

(2) 

rubU, rvbles. d. £. g, d. 

As 1 ; 7343 : : 111 : 359 10 Oi. 

• (3) 

d, £. t. a. nMe. rubUs, aspect. 

As 12i : 322 10 6 : : 1 : 6318 85H- 

(4) 

d. £. s. d, nMe. riMe, eopea. 

As 12* : 500 1 4 : : 1 : 9413 lih 



Sicily. 
(2) 

d. £. $, d. onza, onzct. tarit, gr$. 

As 125 : 566 10 6 : : 1 : 1087 21 16+. 

^^> 

taru. az. taris. £. £. <. 

As 60 : 470 6 : : 1 : 235 2. 



Naples. 
(2) 

d. £. 9. d. ducat. dueatt» grt. 

As 39i : 351 9 : : I : 2132 89. 

ffn, ducat*. £. £. t. d. 

As 601 : 2560 : : 1 : 425 19 1. 
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Trieste, Vienna, and Fraque. 

piT, kr. flor. Jar, £, £. t. o. 

As 10 8 : 560 22 :: 1 : 55 5 11*. 

(3) 

£. £. <. d. flor. ler. jUr. kr. 

As 1 : 73 6 6 : : 9 50 : 721 li. 

flor. kr. flat, kr, £. £. <. 

As 9 54 : 547 28 : : 1 : 66 6. 

Genoa. 

(2) 

£, £, t. d. Itrs. cen^ U.mio. oenfi. 

As 1 : 352 10 6 : : 25 35 : 8936 50. 

(3) 

if. £, t. Mre. oen<t. It. n«o. oenfo. 

As 1 : 230 6 : : 25 40 : 5849 62. 

Leghorn.^ 
(2) 

pesta. pezte. woldi, d. £, t, d. 

As 1 : 6390 16 : : 49i : 1311 8 8i. 

Constantinople and Smyrna. 

(2) 

picu, pias. eentt. £, £, t. d. 

As 594 : 14778 33 : : 1 : 248 7 6. 

(3) 

£. £. t. piat, piM. 

As 1 : 355 10 : : 60 : 21330. 

(4) 

£. £. <. piat, cents, pHu. cents. 

As I : 220 10 : : 62 50 : 13781 25. 

British America and West Indies. 

(2) 

£. £. t. d. £. f. d. £, s. d. 

As 100 : 133 6 8 : : 576 19 6 : 767 19 4. 

£3) ^^ 

As 100 : 140 : : 945 17 £. s, d. 
or 5 : 7 : : 945 17 : 1324 3 9*. 
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ARBITRATION OF EXCHANGES. 
Simple Arbitration. 

(2) 
As 1/. or 240d. : 4l1d. (Flemish) : : 6bid. 

•*• ^,^ — :^ = 114TfW. Flemish per millrea. 

Now a millrea : a crusado : : 10 : 4 : : 5 : 2.* 
.'.5:2:: 114^1-7 : 45tJ^. per crusado. Ans. 

As U. or 240d. : 429rf. (Flemish) : : 32d .: 51^. 



ARITHMETICAL RECREATIONS. 

(1) 
Since 2 pears cost lid, .*. 1 pear costs id., and 17 

pears or 12 apples cost -^^-d. or 12fd ; and 1 apple costs 
ItV^' ; •*• 99 apples cost 99f|<:?. or 105t>V:?. or 8s. 9^jd. Ans, 

(2) 
The even digits = 2+44-6+-8 = 12-8 ; 

odd digit8= 1+3+7+ ^= 12-8. 

(3) . 
One third part of 2d, = -f^. = -| of 1 penny = -| of -J- of 3c?. 
= I- of 3J. Ans, %, 

(5) 
Three 5's placed thus, 5{, signify 6; and *5 signifies i\ 

hence the four 5*s ought to be placed thus, 5^5. 

(6) 
The arrangement of the figures is as follows : 

8 3 4 

1 5 9 

6 7 2. 

(') 
I must give my friend 13 guineas, and he must give me 

16 coins worth 175. each ; he will then have received Is. 

* Because 400 reas make one crusado, and 1000 reas make one 
milliea, in Portuguese monies. 
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(8) 



There is wine sufficient to fill lOJ bottles; hence, each 
person must have 3i bottles of wine and 7 bottles in all. 
The first person may therefore have 3 full bottles, one i 
bottle, and 3 empty ones. The second may have 3 full 
bottles, one i bottle, and 3 empty ones; and the third 
person, 1 full bottle, five i bottles, and one empty. 

Suppose there are just as many persons in the world as 
any one of them has hairs upon his head, then it is evident 
that the number of hairs on the head of each person may 
differ from the number on the head of any other person. 
But if there be more persons by one in the world than any 
one of them has hairs upon his head, this individual must 
have just as many hairs on his head as are on the head of 
some individual previously existing. 

(10) 
In this question it appears that 144 shillings were spent ; 
and the number of shillings spent by each person was 
equal to the number of persons in the party. 

Now 12x 12= 144, .'. there were 12 persons. 

(11) 

The board ought to be 16 inches long and 9 broad; 
then by cutting it as represented by the following figure, 
the two parts joined toother will form a square whose 
side = 12 inches. 




Let APQR be the board, a p= 16 inches, and ab = 9; 
take A B = 4 inches, draw b c parallel to a r, and let b c = 
3 inches, CD = 4, DE = 3, ef = 4, fg = 3; then by cutting 
the board along the lines B c, c D, d e, £ f, f g, and placing 
the point c at a, d will fall on b, e on c, &c., and q on F ; 
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then B A will be lengthened 3 inches, and so become = 12 
inches ; r q will be shortened 4 inches, and become = 12 
inches ; hence the figure thus formed will be a square. 

(12) 

Ans. 3 pigeons at 4cf. each, cost . I2d. 

16 larks at id. each, cost . . 7^ 

2 sparrows at id. each, cost . i 

20 fowls cost 20" 

(13) 

He must first fill the 3 gallon cask, and pour its content 
into the 5 gallon measure; then fill the 3 gallon cask 
again, and pour as much out of it into the 5 gallon cask as 
will just fill it ; he will then have 1 gallon in the 3 gallon 
measure. The 5 gallon cask must then be emptied into 
the 8 gallon ditto, and the single gallon out of the 3 gallon 
measure into the 5 gallon ditto; then having filled the 
3 gallon measure again, empty it into the 5 gallon mea- 
sure, and there will .then be 4 gallons in each of the two 
greater vessels. 

(14) 

The woman had 25 eggs. 

(15) 
Ans. 3 pigs, 81 sheep, and 16 geese. 

(16) 
There being 3 prsons, each peerson must have 1 6 lbs. 
of sugar, which may be weighed at 4 times with the 4 lb. 
weight alone. If there were 45 lbs of sugar, put the 4 lb. 
weight into one scale and the 7 lb. weight into the other, 
and put sufficient sugar to the 4 lb. weight to make it 
balance the 7 lb. weight; then there will be 3 lbs. of 
sugar in the scale. Now each person's share is 1 5 lbs. ; 
hence three 4 lbs. weight of sugar and the 3 lbs. just men- 
tioned will be one person's share, and the remainder must 
be equally divided. 

384-f-32 = 12 = the number of ranks. 

(18) 

cwL Ibi. lb. £. «. d. 

As H, or 168 : 1 : : 96 : 1 1 5f . 
Now the clear price for which the tea was sold = 117/. ; 

o2 
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.*. the nominal value received = 117/.+ discount of 1172. 
for three months at 5 per cent. » 1172. + 1/. 8s. 10^.== 
118/. U. 10^.; hence 

Ua. lb. £. s, d. s. d. 

168 : 1 : : 118 8 lOid. : 14 I.* 

(19) 
Now by selling 4 qrs. he gained | of a qr. or -^^ of the 
quantity sold ; hence, that which cost H, he sold for -|-|- ; 
hence 

£.9. £. s. d. 

37 : 32 : : 892 10 : 771 17 10^ = cost price. 

(20) 
The minute hand travels 12 times as fast as the hour 
hand, and both travel uniformly; also the minute hand 
gains 1 1 spaces out of 12 upon the hour hand ; hence 

11 : 1 : : 12 : 4-f =1 hour, 5-j*^- min. = -4.n«. 

(21) 
Since C travels twice as fast as A, it is evident they can 
never come together except at the end of each complete 
circuit made by A : we have therefore to determine when 
A and B will be together in the same place. Now B gains 
3 miles per day on A ; hence 



3 : 73 
3 : 2x73 
3 : 3x73 



1 
1 
1 



-^ first conjunction of A and B. 



•14^ second conjunction of A and B. 
73 third conjunction of A and B : 

this answer, being an integer, will be the number of days 
and nights. 

(22) 

£. £. £. 

As 83 : 100 : : 63 : cost price ; 
and 100 : 120 : : cost price : trade price; 
.-. 83 : 120 : : 63 : trade price. 

£, ». d. 

.-. trade price = — ^- — = 91 1 8i§ 

63 



Ans, 28 1 . &K 



* If interest had been reckoned on the 117Z. instead of disconnt, 
the seUing price would have bden a little more than 14*. Id. per lb. 
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(23) 
2«. 3d.xll2= 12;. 12.9. e 12 guineas ; then 

ffui. gui, £. £. 

12 ; 9 : : 200 ; 150 

100 

50 - gain per cent. 

(24) 
The muslin cost 5002., .*. | of it cost 1664/.; now the 
buyer lost 50Z. by this part of it ; he therefore sold this 
part for 116i/. * hence 

As 5«. : 116i/. :: 1 yd. : 466|yds., the quantity damaged. 

And 466 1 X 2 = 933| yards, the quantity undamaged, 
and which now remains to be sold ; and since bOL is to be 
gained, we have 550 — 116-1, or 433-i-/., the sum for which 
the undamaged part must be sold. 

Whence, 933^ yards : 5 qrs. : : 4331?. • ^1^* 7ic7. f Ans. 

(25) 
Since the hare runs 10 miles an hour, she will run 195{- 
yards in 40" ; therefore when the chase begins, the hare 
has 1951+40, or 235 4^ yards' start of the dog. Now the 
dog runs 18 miles an hour, and gains 8 miles an hour upon 
the hare ; we have therefore 

As 8 miles : 235{- yards : : 1 hour : 60^Vr) ^^^ duration 

of the chase. 
Also, 1 hour : 60'Vr : * i 8 miles : 530 yards, the distance 

run by the dog. 

(26) 
The first traveller starts 8 hours before the second, and 
goes at the rate of 8 miles an hour, he will therefore have 
advanced 24 miles before the second traveller begins^ his 
journey, at which time their distance will be 130 — 24, or 
106 miles. They now approach each other at the rate of 
7 miles per hour, and will therefore meet in J-^« = 1 5-J- 
hours. Whence 24+16fx3»69f miles = the distance 
required from Exeter. 

(21) 
Since one of the cocks can fill the reservoir in 50 
minutes, therefore in one minute this cock throws in -jig-th 
part necessary to fill the reservoir, and iq one minute the 
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other cock throws in -^th part necessary to fill the reser- 
voir. Now the discharging pipe can empty a ^V^h part of 
the reservoir; hence TV+TV""iV = T4Trth part is really 
retained per minute ; and since 200 of these parts will fill 
the reservoir, the time elapsed before the. cistern is full 
will be 200 minutes, or 3 hours 20 minutes, the answer 
required. 

(28) 
Suppose the man had 7 sheep; then T+l-fSJ+U 
= 25. 

And 25 : 20 : : 1 : 5, omitting the fraction. 

Note, In many cases of this sort the answer can only be 
found by taking the nearest integer, as in Ex. 7, in 
Single Position. 

(29) 
The four shares are as the numbers \, h\^\'» or 40, 
30, 24, 20 ; the sum of which = 1 14. 

40] 1 14 Oii A's share., 

Tj ^^A Ar. 30t J 10 6f| B's share. 

Hence 114 : 40 : : ^.V : < « z%* r«» u 

24 1 I 8 o^ Cs share. 

20] ( 7 0^ D's share. 

(30) 
ft. ft, 

604 X 334 = 60-5 X 33-5 = 2026-75 = area of floor. 
15 X li= 15x1-25 = 18-75 = areaofl plank. 
/. 2026-75-M8-75 = lOSiV planks. 

(31) 
In this question we have only to divide 100?. into two 
parts which shall be to each other as 7 : 1, or so that the 
whole be to 1 part as 8 : 1 ; 

.-.8:1:: 100?. ; 12Z. 10s.=+ of lOOZ. 
Hence 7 X 122. lOs., or 87?. 105., is the principal required. 

(32) 

Since in one case the general has 284 soldiers too many, 
and in the other case too few by 25, therefore the dif- 
ference of the squares must =- 284+25 «= 309. 

Take away the comer man of the rank and file ; then 
308-~2 = 154 men in side of first square, and 

1 54" + 248. = 24000 = number of men. 



4)2393 
598 


11 

7 


1* 
9i 


1795 
100 


3 



4i 



4)1895 
473 


3 

15 


4i 
10 


1421 


7 


6i 
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(33) 
Now 5 is J of 15, or -J^ of 2 X 7i, or | of 7i ; hence 7i 
is that number, | of which = 5. • 

(34) 

£. 8. d. £• i, d. 

3179 11 8 2293 11 1| 

Add 25 O forjyeax. 100 

13)3204 11 8 
246 10 II 

2958 1 6i 
100 

4)3058 1 6i 
764 10 4i 

2293 11 It 

(35) 
Since the person has J his income 4- 15/. left, after he 
has spent -^ of it+ 10/., therefore he has i his income+25/. 
left after spending -i of it ; i. e., the difference between i 
his income and -}- of it — 25/. or \ of his income = 25/. ; 
therefore his income — 1 50/. 

(36) 
The sharers are as the numbers li, 1, 1, 1, 1, and J ; or 
as 9, 6, 6, 6, 6, 2 ; the sum of which = 35. 

£. 8, d, • 

Hence, as [9 : 54 14 Oj^ the captain's share. 

35 : 212/. I4s. Id. : : Id : 36 9 4f each man's share. 

[2:12 3 If the boy's share. 

^^^^ 
The 1st cock discharges 60 gallons per hour. 

2nd cock discharges 30 gallons per hour. 

3rd cock discharges 20 gallons per hour. 

.'. the three when all open discharge 110 gallons per hour ; 

.*. as 110 gall. : 60 gall. : : 60min. : 32^^ i^i"* ^^^^ 

(38) 
Now i+i +-}- = "H ; and 1 — -^j. = ^iy = the part occupied 
by cherry-trees; hence 50 X 12 = 600 = whole number of 
trees. 

(39) 
As I of f : 1 (the whole mine) : : 17102. : 3800;. 
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(40) 

5 X 2id. = 1 lidf. = daily cost of beef for 4 persons. 

12/. 125. 1209§ «^^ 
/. ■■■■,, — or — - — = 268^ messes of 4 men each ; 
1 Ija. 45 

.'. 10757 = number of men in the company. 

Now lid. =cost of bread for 4' men per day. 

.*. ^. = cost of bread for 1 man per day. 

-V^» = cost of bread for 1 man per week. 

612x21 

.-. 1075ix-V-^.= r — ^- = 28221^.= weekly cost of 

5 

bread for the ship's company = 117. 15s. 2id. |- Ans, 

(41) 
By compound proportion, 

^4^ } ' {^T} • '• ^^' '^*^' ^^ ^^^ farthings; hence 

265«. = 132. 5s. 

(42) 
Since A will do iV of the work in a day, and B will do 
T^Y> •*• A and B together can perform tV+tVj or -^^ of 
the work in a day. 
Hence -ffy : 1 work : : 1 day : -Vt^ days, or 5^ days. Ans, 

Here ,B and C do tV of the work in one day ; also A, 
B, and C, can perform -jV of the work in a day, .*. -iV"* 
tV or T-iir = the part which A can perform daily ; and J-fi 
or 28f days = the time in which alone A would do it. 

(44) 
In this question A can perform -xV of the work in a 
day; A and B can jointly perform -^ ; /, .j.— ^ or ^ 
is the part done by B in a day : .•. -J^ or 23-J- days = the 
time B would require to perform the work. 

(45) 
Here, A, B, and C can jointly perform -^ of the work 
in a day. 

C can alone perform ^ of the work in a day ; 
.'. A and B can perform ^^-^ daily. 
But A performs -g-V daily ; therefore 
B can perform -5*7— iV or VtV ^^^^Jl and the time re- 
quired for B to perform the work = ^^ <^ys = 81|. days. 
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(46) 
Here the part done by A in a week = I. 
the part done by B in a week »-|. 
the part done by C in a week = ■^^. 
.*. I +t+i^r or I* = the joint performance of all 3 in one 
week, and .'. f week s time consumed = 6 days, 5i hours. 

(47) 
120 oranges at 2 for a penny cost 60d, 

120 oranges at 3 for a penny cost 40d 

total cost 100 pence. 
Now since they are sold at 5 for 2d ; therefore 
5 : 240 (number of oranges) : : 2d. : 96d, = the sum 
for which they were sold ; which sum is less by 4d, than 
the cost price. 

(48) 
The quantity of water flowing per minute is V gallons ; 
and the quantity running out is 44- gallons ; and .*. V — 
•If or //g- gallons is the quantity accumulating every 
minute while both cocks are open; whence /7V X 180 = 
47-|-f gallons = the quantity in the tub when the discharg- 
ing cock was stopped ; hence 141 — 47-)i-)- or 99^^ gallons 
=: the quantity still wanting to fill the tub. 

Also 14 gall. : 99 VV g^^I* ^ ' 9 min. : 1 hr. 3 min. 
48^ Yj' sec ; hence tub will be full at 3 min. 48 sec. past 6 
o'clock. 

(49) 

Now A's share +B*s share +C's share = 1500Z. ; 

Or A*8+(A's+72)+(A*s+184) = 1500; 

.*. three times A's share +256 = 1500Z. ; 

Or three times A*s share = 1244/. 

.*. A's share =:414|2. ; hence B's share = 486|i., and C's 

share = 5984/. 

(50) 
Since A had 8 per cent, and B only 5, .*. A had 3 per 
cent, allowed for his trouble : 

.-. 8-f 5 : 3 : : 154 : -*iV- = 35/. 10*. 9^. Ana. 

(51) 
Since C's share falls into the general fund, we must 
divide 100,0002. between A and B, in the proportion ■{■ : i 
or 4 : 3. 

Now 7:4:: 100000/. : 57142f/. = A's share. 
7:3:: 100000/. : 42857 j^.=B's share. 
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(52) 

The stationer's gain being j- of lis. the cost must have 
been { of ll5. or V^- * d^v these quills he sold at 13s. 6d. 
or y or J-ffi^. per thousand ; and therefore his gain in the 
latter case =-4^— y = y 5. per thousand. 

Hence as V : V - 100/. : 96/. Is. 3^. Ans. 

(53) 

The least common multiple of the nine digits is readily 
found in the following manner. 

2)1, 2, 3, 4, 5, 6, 7, 8, 9. 

2)1, 1, 3, 2, 5, 3, 7, 4, 9. 

3)1, 1, 3, 1, 5, 3, 7, 2, 9. 

1,1,1,1,5,1,7,2,3. 

.-. 2x2x3x5x7x2x3=60x42 = 2520. Ans. 

(54) 

Since each calf which is 2 years old will produce a 
female calf at the end of each succeeding year, and that 
each of these last will produce a female calf at the expira- 
tion of 2 years, therefore the successive numbers of cattle 
in the fermer's stock will form a series of numbers found 
by adding the preceding term but one to the last term, and 
continued for 20 terms. Thus 1, 1, 2, 3, 4, 6, 9, 13, 19, 
28, 41, 60, 88, 129, 189, 277, 406, 595, 872, 1278; the 
last term of which series will be equal to the number of 
cattle in the farmer's stock at the end of the 20th year. 

(55) 

120 oz.x 485. =5760 
120 OZ.X 545. = 6480 
120 oz. X 6O5. = 7200 

360 360)19440(45. 6d. per ounce. 

£• S. a. 

The jewels cost in ready money 220 
Interest for 8 mon. at 5 per cent. = 768 



total cost = 227 6 8 
As 102Z. 10s. : 440Z. : : lOOZ. : value of bill = 429 5 4t 

gain = 201 18 8i 
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Case L, p. 196. 

To change old wine gal- 
lons into imperial gallons. 

(2) 

6)106 3 old measure. 
17 3i 



CaseH., p. 196. 

To change old ale or beer 
gallons into imperial gallons. 

(2) 

gattt. qtt, pU. 

59)376 2 oldmeas. 
6 1 lA 



88 3f imp. measure. 382 3 l^imp. meas. 



Case III., p. 196. 

To change old com gal- 
lons or bushels into imperial 
gallons. 

(2) 

33)129 2 old gallons. 
3 3H 
125 244 imp. gallons. 



Case I., p. 197. 

To change imperial gal- 
lons into old wine gallons. 

(2) 

gaUi. qU, pU. 

5)179 2 imp. meas. 
35 3 U 



215 1 



1-r old meas. 



Case II., p. 198. 

To change imperial gal- 
lons into old ale or beer gal- 
lons. 

(2) 

gaUi. qti, 

60)207 3 imp. meas. 
3 lU 
204 IW old galls. 



Case III., p. 198. 

To change imperial bushels 
into old corn bushels. 



(2) 

bu^ pJc8. gcMi, 

32)279 3 1 imp. meas. 
8 2 Hi 

288 2 0| fold meas. 
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Examples to Table I. in the Appendix. 

Case I. 

(2) 
Opposite 44 in the table we find 8*55715 ; 

then 8-55715x500 = 4278-575?. 

= 4278/. Us. 6d. 

Case II. 

(2) 
-Vj/^ = 7-5 : search the table for a number nearly = 

7*5, and you will find 7-391989, opposite to which is 41, 

which is nearly equal to the number of years required. 

(3) 

In this example the amount is to become equal to three 
times the principal, therefore the former divided by the 
latter = 3. Now the number in the table nearest to 3 is 
3-071523, opposite to which stands 23, the number of years 
required. 

(4) 
JL0^^= 11*627; the number in the table nearest to 

11-627 is 11-467, opposite to which is 50 years. Hence 

the time required will be about 50} years. 

(5) 
100 ^ ' 

-r — = 1-904 : the number in the table nearest to thb, i6 
52-5 

1*9799, which points out 14 years; hence the time sought 

is rather less than 14 years. 

Examples showing the Use of Table II. 

Case L 

(2) 
Opposite 21 in the column of years you find 35-7192, 

which is the amount of an annuity of 1?. for 21 years ; 

hence the amount of an annuity of bOL for 21 years 

= 35-7l92x50 = l785-96/. = 1785?. 19s. 2d. 

(3) 
' Opposite 23 in the column of years you find 41*4305, 

which is the amount of an annuity of IL for 23 yeat-s ; 

hence 41-4305x100 = 4143-05=4143/. Is. the amount 

required. 
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Case II. 

(2) 
io-j.iL = 40; now in the column of amounts you find 

41*4305, which is the amount in 23 years; hence the time 

required will be nearly 22f , which may be found by a 

simple proportion, exact enough for all common purposes, 

(3) 

566698-7 ^^^ ^h i i r 

^— r — =467'57 ; look for a number nearest to this 

in the column of amounts, and you will find 456*798 which 
being somewhat less than 467*57, shows that the time 
sought is more than 65 years. 

Examples showing the Use of Table III. 

The present value of 1?. per annum for 14 years = 
9-898641 ; hence 9*898641 x 150 = 1484?. 155. lie?. 

The present value of II. per annum for 84 years = 
19*668; hence 19*668x45 = 885?. Is. 2id. 

(4) 
The present value of 1?. per annum for 12 years = 

8-863252 ; hence 8*863252 X 750 = 6647/. 8s. 9id. 



EXPECTATION OF LIFE. 
Examples showing the Use of Table III. 

Opposite 76 in the column of ages you will find 4*511, 
which is the value of an annuity of 1/. during a life aged 76 
years: hence 75x4*511 =338/. 6s. 6d. the sum required* 

(3) 
The yearly income derived from 1250/. in the 3 per 

o^nts. b37;. 10s. and the value of an annuity of II. during 

the life of a person aged 53 « 9*748 ; hence the value 

required = 37*5x9*748 =365/. lis. Ans. 
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« 

(4) 

The actual value of 30002. in the 5 per cents at 98 is 

2940Z. ; also the value of an annuity of H. during a life 

2940 
aged 57 years is 8*999; .*. = 326?. 14«. the yearly 

o yyy 

annuity required. 

(5) 

The value of an annuity of 1007. per annum during the 
life of a person aged 32 = 100 X 12-854 = 1285*42.; and 
the value of 100?. per annum for 25 years certain = 
14-093945x100 (see Table III. p. 204) = 1409-39?. and 
hence 1409-3-1285-4 = 123-9?. = 123?. 185. the answer 
required. 

Example showing the Use op Table IV. 

(2) 

Value of a single life aged 15 years (p. 208) = 14-588 
Value of a single life aged 10 years (ditto) =15-139 

Sum of the values of these single lives , . . = 29-727 
By Table IV. the value of their joint continuance = 12*302 

Value of the longer of the two lives .... =1 7*425 
Hence, since the value of the two lives is worth 17-425 
years* purchase, the value required = 1742?. 10^. 

Examples on Insurance.. 

(2) 

The value of a life aged 45 years = 1 1 -105 by Table HI. ; 

and the perpetuity = 20 years' purchase : 

.-.20-11-105=8-895 

, 8-895x1000 8895 ^„^, „ .^ ., 
and .-. '- = = 423?. 1 Is. 5a. = the sum to be 

paid down in order to assure 1000?. to his children at his 

, 423?. lis. 5d. «^, ^ ,^, 
decease : also — — = 38?. 2s. 10a. = the annual cost; 

supposing also that the first annual payment is not made at 
the time of effecting the policy. 
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(3) 

The value of a life aged 25 years is 13*567 ; 

Also 20-13-567 =6-433; 

6-433x1000 6433 „^^, ^ o^ , ./..,. 

= 306/. 6s. 8d. the cost of the 



• « 



21 21 

assurance if only one payment be made. 

^•^^ ^^nllr'-^R nearly, by annual payments. 

(4) 

The value of a life aged 60 years is 8*392. 

.-.20 -8*392 = 11-608,. 

^ 11*608X1000 11608 ^^^, _ „.^ 
Hence — = =552?. 15s. 2id. = the 

sum to be paid immediately in one payment. 

., 552/. 15*. 2id ,^, , ^^ 

^ Q.QQo ~ ^^** ^®^ nearly, the annual cost 

of assuring lOOOZ. to be paid at the death of an individual 
aged 60 years ; the first yearly payment being paid imme- 
diately. 

Examples in the Values of Leases. 

(2) 

200?.— 49/. 12s. = 150/. 8s. = annual value of the house 
to the purchaser. Now in the table opposite to 14 and in 
the column of 6 per cent, you will find 9*2949; hence 
1 50*4 X 9*2949 = 1397/. 19s. Oid. the value required. 

To find the Annual Rent corresponding to a given sum paid 

for a Lease. 

(2) 

In this example the term is 81 years, and the yearly 

840 

rent = 840/. ; .-. = 59/. Os. 9d., nearly ; to this I 

14*226 "^ 

must add 5/. 5s. the ground rent, and the house will then 

cost the purchaser 64/. 5s. 9d, annually. 



THE END. 



LONDON: 

PRnriED B7 W. CLOWES AND SOVS, STAMFOBD 8IBEET 
AMD CHASOTG CB0S8. 



f^^^/Jtin.) Jtirenile Iietter "Wt^ 
'~~\,>si<iih, ip. 

New English Spcnlcar. 

t, luij etliifpEjigmiii;!' ' 

( Diamond D;. 

I,]! OJ.-. ■■oiin.2:. ; . 

Catechism of KatLut- . 

wEJiUon, ly D. II. CAirpai,u„ |Mni>., . '■ ■ 

I on the Use of the Globes. 

f WWofTT. ISiiio,, roan, 5b, 

pviere's Classical Dictionary. 

y tutx, ISiDD., dutli, 4s. CJ, i rotiti. r>!. 

^ (M. De) Grammar of. the 

■^ — ' ■■ -lu., rain, r.!. Key ta ajlt<\ wan, V 

telling Book. 

' " ; lUlIu for Siiiiij'lu4t Dil- 

franslatioQ of Javena.1. 

to., clorh, 8s, ikl. 

I's Historical Qnestioi;: 

■a I^ttmit of Miss Manciinll- l-nin,, r.jr.t. <^ mi. 

B's Italian and English Dio- 

lemo,, (li'lL, 4a. fid.; touh, &^ 

— Pronouncing Frencii.jPii 

ISoio , cloili, 4 j, 6tl. i ru»a, 6* 

— New French Gr 

— Spanish-English and.l 

h Diotionni'y. 1 8niO.. clotli., U. 63 J Ifll" 

— New Grammar of 



Li., 5i. 

lit Greek. 

':■'"., cbib, Si. 

Hlleraenta of Euclid. 

IMI.A.S. lSiu*.,(i)(,lli,3«. 

lional Series for 

I niui,. lialf.liuimJ, f,iL 6u;li. 



Te£„ ''ary Drawing Book of:l 

L^h.i..-,j. <, .i, [ij. I., Pabbomih, Sc Obliini; flro., BC J 

WaUser's Pronouncing Dictionary. 

li.n , r".,i(., 48.0-1 Ditto, i«-i(li Key, oa. 

iiTie's Tutor's Assistant. 



I'llm, dolii, liL<i 



Kny (■! iliiM, G 



■^t.ory. 
"1 mmar. 



